


| CONSU 
Engineer 





December 1959 


ALFRED L, JAROs JR., a senior 
partner of Jaros, Baum & 
Bolles and a former president 
of the New York Association 
of Consulting Engineers, 
has_not allowed his firm’s 
growth from a two-man outfit 
to one of the largest mechani- 
cal and electrical consulting 
firms in the nation to change 
him from an engineer into 

a businessman. His duties 
have included design, speci- 
fication writing, and other 
engineering work, but one 

of Jaros’ favorite activities is 
trying to stay technologically 
Continued on Page 11 

















Photo by Fabian Bachrach 





STARTERS IN QMB_ 
PANELBOARDS! ¢ 








¢——_- 6’ WIREWAY ——> 









































60A 
EXH. 
FAN 













































































IT TAKES : | “3 Dy tani 
41 HOURS annoG6G FEET ©, 1I12HOURS and 30 INCHES 


OF WALL SPACE TO INSTALL 3 OF WALL SPACE FOR THE 
_ AND WIRE SWITCHES SAME INSTALLATION WITH A 
AND STARTERS LIKE THIS QMB STARTER PANELBOARD 


Why mount separate starters and disconnect switches? 
It costs extra money. It wastes space. It takes a lot more 
time. QMB Starter Panelboards give you a safer in- 
stallation because you can’t open a starter when the 
switch is ON. They give you a much better looking 
job. Since they can even be flush mounted, they offer 
a lot more insta‘lation flexibility. QMB panelboards 
accommodate reversing and non-reversing starters, oT 
sizes O through 3. QMB switchboards and unit sub- a _ ——— a am 
stations handle sizes 0 through 5. All of them are avail- cian: The weit pa i saamais 
able, factory-assembled and wired. Or get enclosures, when the switch is in the “ON” position. 
starters and plug-in switch units from your Square D It's easy to order these starter and switch 


te - . units. See Page 57 in your Square D Digest and 
distributor for on-the-job assembly. hbase cane deaaeiien, 


EC&M weavy inpustry ELECTRICAL EQUIPMENT. ..NOW A PART OF THE SQUARE D LINE 


SQUARE J) COMPANY 
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Architect: Voorhees, Walker, Smith, Smith & Haines 
Contractor: Frank Briscoe 


ENJAY BUTYL 


solves weather problem and seals for sure! 





Easily installed — Butyl preformed gaskets Faster glazing — installation of lights is 
can be installed on-site or in the shop. They done quickly and more efficiently when edges 
protect panel edges during handling. are protected by Butyl preformed gaskets. 


Modern mullion, sill and transom design requires highly efficient sections that 
insure a reliable sealing job. Low-cost Enjay Butyl rubber enables the design 
of trim, neat window details — provides a permanent weather-tight seal. In 
this application Butyl does a better job than conventional rubbers because 
Butyl gives superior resistance to ozone, sunlight, heat and moisture. This 
means Butyl resists cracking, crazing and loss of elastic properties. 

Butyl preformed gaskets and spacers installed in this large research center 
located at Florham Park, N. J. were manufactured by Pawling Rubber Corp., 
Pawling, N. Y. For more information how Butyl rubber can help solve your 
design problems, contact your nearest Enjay office. 


EXCITING NEW PRODUCTS THROUGH FriRO-CHEMISTRY 


ENJAY COMPANY, INC. 
15 West 51st Street, New York 19, N.Y. 
Akron « Boston « Charlotte + Chicago « Detroit « Los Angeles « New Orleans ¢ Tulsa 
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All-around weather protection — the supe- 
rior resistance of Butyl to ozone, sunlight, 
heat and moisture provides a sure seal. 


Enjay’s extensive laboratories 
and expert staff are always glad 
to provide technical assistance. 














Variable Flow 
High Silica 
High Turbidity 


Hardness Removal 
Alkalinity Reduction 


Varying Chemical 
Composition 


Oxygen Removal 
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HOT PROCESS-HOT ZEOLITE 


SYSTEMS 


No matter what the service condition—variable flow rates, changing raw water compo- 
sition, high turbidity, high silica, or any combination of the above, Graver Hot Process- 
Hot Zeolite Systems are designed to consistently produce the required quality effluent. 
This means lowest turbidity, silica, alkalinity and hardness. 














Your conditions may require the use of sludge blanket, external sludge recirculation, 
integral deaeration, handling of condensate, complete automation, or any combination 
of these. Graver has actual experience in the design, fabrication and operation of the exact 
unit you need to do the job. This experience has been gained from hundreds of installa- 
tions during the past 50 years and from our extensive research and development program. 


Designed to meet the needs of today’s processing industries requiring makeup treatment 
to medium pressure boilers, Graver Hot Process-Hot Zeolite Systems assure uninterrupted 
operation with the best possible treatment results under all feed conditions. 


WRITE FOR. DESCRIPTIVE LITERATURE 


Industrial Water Treatment Dept. I-330 


°o al AVER GRAVER WATER CONDITIONING CO. 
Division of Union Tank Car Company 


216 WEST 14TH STREET, NEW YORK 11, N.Y. 
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Green’s Low-Level Economizer belongs on 
your steam cycle flow diagram! 


Why has Green’s Low-Level Economizer already been purchased 
for inclusion in several large units scheduled for operation in 1960, 
1961 and 1962? 


1. It is accepted that low-level heat recovery offers the most eco- 
nomic method of obtaining the lower heat rates required today. 


2. Flue gas-to-water heat exchange transfers the low temperatures 
from the airheater to the Low-Level Economizer where the problems 
of corrosion and plugging can be adequately resolved. 


Green has had over 100 years of economizer experience. It is yours 
for the asking. 


reen 


THE GREEN FUEL ECONOMIZER CO., INC. 


BEACON 3, NEW YORK 
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Good fire protection starts on the 
drawing board. National statistics 
show that the wrong kind of 
protection --or not enough of the right 
kind--has burned hundreds of 

plants to the ground. 


ALL BIG FIRES START SMALL 


Usually they start in “Hot Spots’—efficient 
but hazardous operations where small, sudden 
fires can reach disaster size almost instantly. 
Typical are such hazards as quench and dip 
tanks—spray booths, rooms and tunnels—oil 
cellars—transformers and their vaults—gen- 
erators—any place where processing, storage 
or handling of flammable liquids takes place. 
In your plans, there may be many others of 
equal danger. 

For such hazards a man and a hand extin- 
guisher are not enough—may be worse than no 
protection at all. Nor is an “overall” protec- 
tion system the answer. 


“Hot Spot” hazards demand specialized pro- 
tection. By providing it you can help keep 
your client company in business and making 
profits. We'll be glad to help you evaluate 
these ‘“Hot Spots”’-——built and building. Write 
and we'll arrange a meeting with a Cardox Fire 
Protection Engineer. 


CARDOX =o a= 


DIVISION OF CHEMETRON CORPORATION 
840 N. Michigan Avenue 
Chicago 11, IIlinois 


DISTRICT OFFICES IN PRINCIPAL CITIES 
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For Maximum “Hot Spots” 
CARDOX® CARBON DIOXIDE SYSTEMS 
Assure maximum protection 


Performance-engineered to meet the specific conditions of each 
hazard according to maximum-safety standards established by 
Cardox over the last 20 years, these systems have proved themselves 
—by actual records—in thousands of installations. Fully automatic 
when required—no extinguishment damage ever. Your judgment in 
choosing a Cardox-Engineered System is backed by leading fire pro- 
tection authorities. 


LOW PRESSURE SYSTEMS 


Highest form of engineered protection 
for critical special hazards. The systems 
that made carbon dioxide No. 1 pro- 
tection for so many of industry’s tough- 
est hazards. Originated, pioneered and 
perfected by .Cardox. Thousands of 
pounds-per-minute application of carbon 
dioxide if needed. Centralized storage 
of any quantity of carbon dioxide—lbs. 
to tons—any number of hazards, indoors 
or out. 


eeeeeereeeeeeeeeeeeeeeeeeeees 


NEW HIGH PRESSURE SYSTEMS 


The first performance-engineered high 
pressure systems for smaller capacity 
needs or physical conditions where cy- 
linder-type systems offer advantages. 
Exclusive constantly energized, continu- 
ously monitored control system. Total 
flooding and local application by any 
means of application. GET THE FACTS! 





AMERICA IS MOVING UP! 


With commercial power demands 
increasing rapidly and steadily 


Distribution Systems 


A DRAMATIC DECADE of construction and modernization of com- 
mercial buildings lies ahead. Buildings designed to newer and higher 
standards of utility and beauty—and to meet more exacting require- 
ments of comfort and service for occupants—must be served by elec- 
tric power distribution systems with capacity to handle tomorrow’s 
heavy loads efficiently, reliably, and economically. 


POWER DEMANDS IN COMMERCIAL BUILDINGS are increasing even 
more rapidly than in factories. During the next ten years, the steady 
trend towards higher levels of illumination, plus increased use of air 
conditioning and electric business machines, will probably raise 
typical load from today’s 12 volt-amperes per square foot to 18 or 
more volt-amperes per square foot. Indeed, this level has already 
been achieved in some buildings! 


FORESTALL EARLY OBSOLESCENCE of your power distribution system 
by using the products, equipment, and higher voltage systems specifi- 
cations that General Electric has developed in support of consulting 
engineers and contractors. For more information, contact your nearest 
General Electric Apparatus Sales office or write General Electric Co., 
Section 680-19, Schenectady 5, N. Y. 


GENERAL @@) ELECTRIC 


Power 





( ieee 

1” ’ es 
CAPACITY to handle larger lighting and air SAFETY is paramount in system planning. 
conditioning loads begins with selection of the D resulting from equip t failure may 


ECONOMY is also realized by the combination 
voltage which cuts down on the size and number 





combination 480Y/277 voltage (identical to 
265/406Y). Today, lighting levels of 100 foot- 
candles are not uncommon. 200 foot-candle 
levels are a probability for tomorrow. 


exceed value of the systemitself. This LB-1 Power 
Protector for service entrances safeguards 
equipment and personnel by providing complete 
“switchability" under all load conditions. 


of cables and busway services. Flexible plug-in 
busways (above) add savings because of their 
adaptability. All told, savings as high as $20 
per kva may be realized. 


CONSULTING ENGINEER 





Ke 
ak ff 
hes 


Wi 


LEAE- 
OM, 
a 


a2 
ti7 
i 


vy V' 


iy 
7 


=) 4\— 
 \ 


\\ 

Pa e-/- 
Mi 
- "7 


| 


at 


MA 
ae 


| 





ia. ie: i 
i Lie . 4 
1] 
i} | ta 
i] | 
4) 
i | 
i | weit 
| . 
j "sa 1. fi \ 
| V 
| £. | > 
| | it 
| # j na. | | \/ 
_ =. ¥ 
= i | AY 
j =. i 
<Ji os 
j 
i 


a" 
a 


Teach 
| Sa 2: 
AEE 


F 
FFEE 





—- a 





ai 
iL 




















PLANNING a combination voltage system is RELIABILITY depends on adequate modern 
simplified by the fact that the higher voltage | equipment. Load Center Unit Substations with 
is available to commercial buildings either from AK-2 power circuit breakers can be selectively 
the utility's 480Y/277 volt network transformers coordinated. This assures continuous power by 
or from your own Integral Distribution Center preventing faults or overloads from threaten- 
or Load Center Unit Substation. ing service in the entire system. 
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“No lubricant to 
contaminate ladings” 








QC: non-lubricated Ball Valves 


ACF Ball Valves are specially designed for ladings that require 
absolute purity. There is no lubricant, no possibility of contamination. 
The chrome-plated ball is suspended between Teflon seats under 
compression for leakproof sealing. 


A quick quarter-turn operates this rugged valve. Specify it. 
You'll get efficient, economical performance. Available at leading ACF non-lubricated Ball Valves 
supply stores everywhere. feature full bore conduits, Teflon 
stem gaskets and seats that are 


Service-proved for 44% years with such ladings as: high octane : 
sealed from the lading flow. 


gasolines * alkalis * caustics * liquefied petroleum gases * butane 
* propane * synthetic fuels * penetrating gases * alcohol. Working Pressures: In carbon steel 
with ASA ratings of 150 and 300, 
and a few sizes in ASA 600; in 
semi-steel with 200 and 400 pound 
ratings. 


WRITE FOR CATALOG 1000 


pivision ofr GCf inoustries ! Sizes: 2" through 6”. 


| 
INCORPORATED 


P.O. BOX 2117, HOUSTON, TEXAS 








Alfred L. Jaros Jr. 


— Starts on front cover 


one step ahead. He has succeeded to the extent 
that Jaros, Baum & Bolles has gathered an enviable 
list of engineering “firsts.” 

Jaros, Baum & Bolles was consulting engineer 
for the first entirely air conditioned large build- 
ing in New York City and also designed the first 
radiant cooling project in the United States. Cur- 
rently the firm is working on one of the largest 
skyscraper air conditioning projects in history — 
the Grand Central City office building, in New 
York City. The firm is also handling the mechanical 
and electrical design for the United Engineering 
Trustees headquarters across the street from the 
United Nations Building. 


Native New Yorker 


Though he has handled projects in all parts of the 
world (and is on his way to Morocco as this is 
written ), Jaros always has had his home in or close 
by New York City. Born on the site of the Tam- 
many Hall building, aros was the son of an Amer- 
ican agent of a French chemical house. His father 
was self-educated, and insisted that the son be 
exposed early to languages, good books, and music. 

One of the best friends of Jaros Sr. was a real 
estate man, who used to take young Jaros for Sun- 
day morning walks in Central Park. At that time, 
the two had many talks about professions the boy 
might follow. “Guided, no doubt, by my relator’s 
ideas, I thought I wanted to be an architect, but 
I developed an intense interest in science and 
mathematics in high school and decided to become 
a mechanical engineer instead.” 

With a good high school education at the Ethical 
Culture High School (now called Fieldston 
School) behind him, Jaros entered engineering 
school at Columbia University, working in the 
summers (without pay) as a draftsman for an 
uncle who owned Traitel Marble Company, the 
firm that handled the interior stone work for Penn- 
sylvania Station and for the Metropolitan Museum. 

When graduated, in 1911, Jaros and one of his 
classmates, Albert L. Baum, went to work for a 
well known consulting firm, Nygren, Tenney & 
Ohmes. This firm was the successor of Alfred R. 
Wolff, one of the first consulting engineers to 
specialize in mechanical engineering for buildings. 

From this firm, Jaros got both experience and a 
creed he still uses. “Wolff always insisted on giving 
his clients ‘nothing but the best’ engineering. He 
would turn down a job if a client insisted on some- 
thing less than the right approach.” 

It is good that Jaros was getting experience, be- 
cause the pay rate for draftsmen in those days 
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was hardly lucrative. “They would begin engi- 
neering school graduates at $12 a week — $15 was 
unusually high.” At the end of the first year, Jaros 
was given an increase to $18 a week. “They paid 
us our regular hourly rate for overtime though, 
plus supper money — an hour's wages or the price 
of a good meal, whichever was highest, but seldom 
more than a dollar.” With this background, it is 
understandable that Jaros, when he set up his own 
business, insisted on overtime and meal payments 
long before this was common practice. 

“In those days, I lived at home and paid $5 a 
week board from my $15. By the time I bought 
my 20¢ lunches and paid for my subway fare, I 
was nearly broke at the end of the week. We 
really had no right to complain, for at that time 
a medical intern was paid nothing.” 

One of Jaros’ early assignments was _ tracing 
drawings for the W oolworth Building. The first 
project on which he drew the plans and supervised 
construction was late in 1912, the Brearly School 
for Girls, in New York City. The school has long 
since moved to new quarters, and the building 
has been demolished. 

During his five years as an employee, his most 
interesting job was the Letchworth Village for 
the Feeble Minded, near Haverstraw, N. Y. This 
was one of the earliest mental institutions to be 
laid out on a cottage system. A central heating 
plant was built, and water was piped about a mile 
to the furthermost buildings — which also were 
about 200 feet higher than the central plant. This 
presented some interesting problems for a young 
mechanical engineer. 


Forms Partnership 


In late 1915, Jaros and Baum decided to go into 
business for themselves. This was during a mild 
depression, but with their low salaries, the two 
figured they did not stand to lose much. “We were 
young, inexperienced, and had a lot of nerve,” 
Jaros recalled. His uncle gave the two a free 
corner of the marble works for their drafting 
boards. The partners got several small jobs, and 
made “a sort of a living.” 

At the beginning of World War I, the firm was 
discontinued when both partners joined the Navy. 
Both became engineering designers for the Bureau 
of Yards and Docks, gaining more experience and 
making contacts which were useful later. 

In 1919, Jaros and Baum again went into busi- 
ness together and did well during the minor boom 
that followed. One of their first major clients was 
the Allerton Hotel chain, which built a series of 
small-room bachelor hotels in New York City. 

The firm got the mechanical and electrical con- 
tract for the Shelton Hotel, tallest in the world 














Concrete Filled columns, widely 
used in contemporary building 
featuring versatility and beauty, 
adds strength—prevents corrosion. 
Shown below—round, square and 
rectangular concrete filled columns 
are used on a construction project 
providing elements in safety, beauty, 
strength and economy. Specify 
Tubular Products columns on your job. 
For more information, write Tubular 


Products, Souderton, Pennsylvania. 


Tedusts » Sue. 


SOUDERTON, PENNSYLVANIA 








at that time. Soon it did the London Terrace, then 
the largest apartment house in the world, and also 
handled many of the early small air conditioning 
designs for theaters and restaurants. 

Jaros, in his capacity as company “reader” keep- 
ing up with technical developments, read of an Eng- 
lish engineer who was designing radiant heating 
systems. Jaros invited the English engineer to spend 
several weeks in New York. Soon after, the firm 
was asked to design a radiant heating system for 
the British Embassy, in Washington. “As far as I 
know, this radiant heating system still is in use,” 
Jaros added. Jaros & Baum continued to study 
radiant heating, and designed many other early 
installations such as the “Port of Missing Men,” a 
large hunting lodge built by a wealthy oilman, 
Col. Henry Huddleston Rogers. 


Firm Expands 


The firm grew steadily until the early 1930s, and 
the depression. “It hit us like it did everyone else. 
We decreased the staff, cut salaries, and took no 
money out of the business for ourselves. But in 


- 1932, Baum and I joined forces with Frederick N. 


Bolles, who specialized in plumbing and water 
supply. We then could offer a more complete en- 
gineering service, and his contacts helped.” 

Business improved. Tiffany became the first com- 
pany in New York City to want an entire building 
air conditioned, and Jaros, Baum & Bolles got the 
job. “An air conditioning project in those days was 
truly a custom job. We had a selection of fans, 
pumps, motors, and coils but more of the details 
had to be designed to order than today. For in- 
stance, the outlets were built to our own designs.” 

Another pioneering step was taken by Jaros, 
Baum & Bolles when they designed what Jaros 
thinks is the first hospital installation in the coun- 
try of a million-volt X-ray machine — at the Me- 
morial Hospital for Cancer, in New York City. (The 
majority of X-ray installations in those days were 
50,000 volts.) The X-ray machinery was so well 
designed that no additional shielding was needed. 

Shortly before the beginning of World War II, 
Jaros, Baum & Bolles got a project that was to keep 
the firm busy during most of the war years. The 
Navy employed the firm to design the mechanical 
work for a base in the Panama Canal Zone. The 
project included a bombproof power plant, air 
conditioned warehouses, hospitals, and barracks. 
“We were tight on time, and much of the work 
was highly classified,” Jaros explained. 

From this venture, Jaros learned a lesson. The 
firm now accepts no foreign projects that cannot 
be handled from the New York office with regular 
visits for inspection. “Field offices take key men 
away from their regular jobs for too long. You 
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LATEST IN COOLING Gas operated York machines 
feature the use of tap water as refrigerant and lithium 
bromide as absorbent, one of the most efficient, practical 
refrigeration cycles developed so far. Machines start and 
stop automatically. 


“with YORK 


GAS air conditioning 
our boilers keep us cool 
all summer”’ 


“With our boilers sized for a winter load, we were nat- 
urally oversized for the summer months. But York’s 
gas-operated Lithium Bromide absorption water 
chillers permit us to make efficient use of part of this 
steam capacity to cool,” says Mr. M. J. Mather, Presi- 
dent of the Allen Manufacturing Company, makers 
of hex-socket screws. 

The York Lithium Bromide system eliminates the 
need for huge compressors found in other types of 
cooling equipment... which brings down the original 
cost considerably. And with gas as the boiler fuel, you 
make year-round use of an otherwise wasted source of 
power at rock bottom costs. In addition, York machines 
are noiseless, lightweight, compact — easy to install 
and readily adaptable to almost any plant layout. 

Find out how your present heating system can 
pay off for you all year round with gas-operated York 
automatic water chilling units. Call your local gas 
company or write to the York Corporation, Subsid- 
iary of Borg-Warner Corporation, York, +Pennsyl- 
vania. American Gas Association, 
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Now, notice the 
cast-aluminum 
end shrouds with 
recessed access 
plates. Protection 
again—plus a big 
assist in mainte- 
nance and servic- 
ing. Lift the plate 
for oiling and in- 
spection. Lift off 
the shroud for re- 
pair and overhaul, 


There is a difference, isn’t there? And the 
INSIDE story is even better. Why not write for it 


WHERE 


QUALITY 
COUNTS! 


GENERALLY, all motors 
look pretty much alike on 
) the OUTSIDE, you say? 


LOOK AGAIN! 


Check the one- 
piece steel plate 
cover running the 
full length of the 
frame and extend- 
ing well below the 
centerline on each 
side. That means 
strength and pro- 
tection for inter- 
nal parts. 


today? Ask for Bulletin 210 (Squirrel Cage Induction 
Motors), Bulletin 220 (Wound Rotor) or Bulletin 501 
(High-Seed Synchronous Motors). 


Your ONE source 
for every power 
requirement! 


either send them or staff foreign work with men 
whose ability you cannot guarantee but for whose 
mistakes you are responsible. Your regular clients 
are alienated because you are not available when 
needed. Repeat projects are lost, and these are the 
backbone of our work.” 

The end of World War II did not mean the end 
of Navy work for Jaros, Baum & Bolles. Several 
years ago the firm designed an aeronautical gas 
turbine laboratory valued at about $25 million. 
This included the design of chambers for air veloc- 
ity up to the speed of sound, and for a tempera- 
ture range from —70 F to 3000 F. 

During recent years, the firm has handled the 
mechanical design on such well known jobs as the 
Seagram Building, Lever House, the Socony Mobil 
Building, the Mile-High Center, in Denver, and 
the Republic National Bank, in Dallas. 

One of the firm’s most interesting projects was 
the development of the radiant cooling system for 
the Alcoa Building, in Pittsburgh. Prior to the de- 
sign work, the firm spent many months guiding 
researchers in Alcoa laboratories making extensive 
materials and performance tests. “We thought it 
could be done, but we needed extensive research 
data to be sure. By the time we began work, we had 
a complete set of design criteria,” Jaros explained. 

Another of the firm’s current projects is the Chase- 
Manhattan Bank building. “Pumping water up 60 
stories would have presented quite a problem, so 
we put refrigeration equipment on the 11th and 
31st floors. Essentially, we have two refrigeration 
plants and one of the largest air conditioning proj- 
ects in the world,” Jaros pointed out. 

How does Jaros manage to keep so well versed 
on technical developments in such a rapidly ex- 


panding field? “I am an avid reader, have a good 
memory, and pay attention to what I read,” he 
says, and he thinks that with the wealth of mate- 
rial available, it is important to develop the habit 
of “skimming.” He finds something valuable in 
about one out of 20 articles he reads. 


Professional Organizations 
Jaros has been so busy with his own engineering 
career that he has not found the time to be overly 
active in professional organizations. He was presi- 
dent of the New York Association of Consulting 
Engineers, “and I think the Consulting Engineers 
Council is a fine thing for the profession.” He also 
is a member of ASME, AAAS, SME, NSPE, and 
NYSSPE, “but I am not a very active member of 
any of them.” 

However, he enjoys public speaking and_ has 


The | DEKL ELECTRIC 
& MANUFACTURING CO. 


322 East First St. Mansfield, Ohio 


served on a number of American Society of Heat- 
ing, Retrigerating, and Air-Conditioning Engineers 
panels. He also has spoken on a number of occa- 


SINCE 1903, AMERICA’S FINEST MOTORS, GENERATORS, 
MOTOR-GENERATOR SETS, SWITCHGEAR AND CONTROLS 
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OASIS means 


never-failing 
refreshment for 


every building 


No mirage is the confidence you can have in the dependable convenience of 
famed Oasis Water Coolers for modern buildings. 


Even on desert-hot days, there’s always plenty of refreshing cool water, because the Oasis 
Pre-Cooler doubles the amount of available cold water at no increase in cost. 


And like Eastern magic, the diagonal divider whisks water away from the stainless steel 
top. Oasis Dial-A-Drink bubbler, built like a fine watch, always gives a smooth-flowing drink. 


Smooth, too, is the unmatched record of Oasis for trouble-free performance. 


Newest Oasis Water Cooler has 3 GPH capacity, takes just one square foot 
of space, stands 4014.” high. It’s ideal for small offices, schools, or where two 
coolers will save steps and time going to and from the cooler. 


Write today for attractive album especially prepared for architects and engineers. 
It has specifications and roughing-in drawings on the complete Oasis line of 17 
Water Coolers, finest in America. Or look in Sweet's AIA File No. 29-D-42. 


Yes, you can specify Oasis with the utmost confidence. 





daes OASIS watTeER COOLERS 
a 


The Ebco Manufacturing Co., Dept. 9-0, Columbus 13, Ohio. Manufacturers of the 
most complete line of water coolers. Distributed in Canada by G. H. Wood & Co., Ltd. 
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That's what we've been telling your 
clients in business and institutional build- 
ing in our advertising program during the 
past year! We both know the ad- 
vantage of an independent tele- 
phone intercom network that does 

not rely on an already loaded "'in- 
coming call’ switchboard! 


But did you know when it comes to the 
equipment cost .. . the installation 

. the maintenance . . . that Fanon 
costs even /ess and will assure you that 
your recommendation will give com- 
plete satisfaction? 


Fanon's complete line of PAX equipment will suit every 
requirement and can be supplied to meet your specifica- 
tion. Fanon's “system specification service’ and qualified 
engineering assistance may help you in many ways. May 
we send you our newest specification folder and list of 
technical representatives who may further serve you. 


Please write to "PAX" division at the address below. 


FANON FONE Private Automatic Telephone Systems 


© Accelerates inside calls split-second connections. 


@ Relieves switchboard congestion, allows better service on 
outside calls. 


@ Fully automatic service 24 hours per day. 


@ No more ‘‘have to call you back’’. Hold outside call while 
you check information on your private automatic phone. 


@ Paging facilities . . . automatic busy signals available. 
@ Executive priority to cut into busy line if emergency prevails. 


GET THE FACTS! WRITE TODAY! 
Complete specifications are now avail- 
able on the new Fanon PAX systems. 
Fanon communication engineers can 
serve your every need. 


OTHER FANON SYSTEMS: 

Ask about the complete line of Fanon 
Fones from two phones and up. Loud 
speaker intercom systems also available. 


ELECTRONIC 
INDUSTRIES, INC. 


FANON 


98 Berriman Street, Brooklyn 8, N. Y. Dept. C-12 


In Canada: Fanon Electronics of Canada Ltd., 431 King St. West, Toronto 





sions to the American Institute of Architects, to the 
Building Research Institute, and to the Building 
Owners’ and Managers’ Association. 

“I like to talk to architects,” Jaros says, “I tell 
them to engage an engineer at the very start of 
the project. Tell him everything about the program 
and the owner’s desires. Make him fit his ideas into 
this program: — but give careful consideration to 
his every suggestion. And give the engineers time 
enough to do a thorough job. Good engineering, 
especially in an unusual building, requires lots of 
comparative studies and computations, and nothing 
is more detrimental than so tight a schedule (or so 
many major changes late in the schedule) that the 
engineer must concentrate only on getting through.” 

Jaros, whose firm works mostly with architects, 
notes that the larger architectural firms do not give 
all of their work to any one consulting engineer. 
“They think this keeps the consulting engineers 
on their toes. Who knows, perhaps it does. At least 
this means that the engineer does not get stale work- 
ing on only one type building. And he does not be- 
come so tied up with one architect that he loses 
his other clients.” 

In a recent speech, Jaros advised engineers to: 

“Understand just what sort of project is wanted, 
and use your ability and imagination to create 
what will best fit that program. There are many 
schemes and techniques available to you. Do not 
copy from some other and different job, but take 
the time to develop what will best serve this one. 
And do not be afraid to argue with your clients 
for what you know is right. You are an engineer, 
not a draftsman. And you are being paid to apply 
your judgment, your experience, and your origi- 
nality — not just to turn out drawings.” 

Jaros said that engineering has its share of in- 
competents. “Unfortunately, some of them have cut 
quite a swath.” He would like to see better policing 
of the profession, perhaps by the CEC. 

“I also would like to see an end to engineers en- 
gaging in price competition with each other. An 
engineer should take a fee or leave it. | do not know 
how this competition ever can be eliminated com- 
pletely, but I would like to see a real effort made.” 

Today, Jaros, Baum & Bolles has five partners. 
C. E. Smith, who once handled most of the elec- 
trical work for the firm, joined it in 1957, and 
Richard T. Baum was named a partner last year. 
There are more than 130 employees, and the firm 
occupies most of one floor of a new skyscraper. “I 
still get a little nervous when I see the size of the 
payroll,” Jaros said. Yet he considers himself lucky 
to be a consultant who has been able to devote his 
time to engineering. “I have partners who are good 
businessmen as well as engineers, and I leave the 
business end to them.” “- 
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The Wheaton Plaza Regional Shopping Center, Wheaton, Maryland 
Arthur L. Anderson, Architect. Lathrop Douglass, Consulting Architect 
J. Gibson Wilson, Jr., and Beall & LeMay, Consulting Engineers 


7 out of 11 constructed with (ss) AmBridge Steel Joists 


Convincing examples of the trend towards steel 
joist construction are the new shopping centers 
springing up throughout the country. For ex- 
ample, 985 tons of USS AmBridge Steel Joists 
were used in 7 of the 11 buildings in the vast 
Wheaton Plaza Regional Shopping Center now 
being completed at Wheaton, Maryland. 


USS AmBridge Steel Joists provide rigid, 
economical and light-weight construction suit- 
able for most types of roofs, ceilings and floors. 
Their ease and speed of erection cuts installation 
time, helps get the structure under cover sooner, 
and makes schedules easier to meet. And when 
steel joists have been erected and properly 
bridged, they immediately form a safe working 
platform for other trades. 


When you specify USS AmBridge Steel Joists 
you are sure of getting the finest open-web steel 
joists available anywhere. AmBridge Joists are 
quality controlled through every step of the 
manufacturing process—from furnaces through 
fabrication. They are consistently uniform and 
completely reliable. For detailed information, 
contact our nearest Contracting Office. 

USS is a registered trademark 


American Bridge 
Division of 
United States Steel 


General Offices: 525 William Penn Place, Pittsburgh, Pa. 

Contracting Offices in: Ambridge + Atlanta + Baltimore + Birmingham + Boston 
Chicago + Cincinnati + Cleveland + Dallas » Denver + Detroit « Elmira + Gary 
Harrisburg, Pa. * Houston + Los Angeles » Memphis + Minneapolis » New York 
Orange, Texas + Philadelphia + Pittsburgh + Portland, Ore. » Roanoke « St. Louis 
San Francisco + Trenton + United States Steel Export Company, New York 














announcing the new 
1620 first solid state 
IBM. engineering computer 


in the low-price field 


Here is a new and powerful stored program, desk-size com- 
puter designed to bring more computing ability to engineering 
problems at low cost. 


Transistorized throughout, the IBM 1620 is the only solid 
state, core-storage computer in its price class. 


Easy to learn—easy to operate—easy to communicate with 
—this powerful computer relieves engineers from routine 
calculations—frees them for creative tasks. 


Data is fed into the 20,000-digit magnetic core memory of 
the 1620 via punched paper tape. Alpha-numeric output is 
printed at the console typewriter in desired format, under 
stored program control. 


This new computer with its two-address instruction format 
and variable field length, gives you up to 50% more storage 
capacity than a fixed word-length system. 


All notations of input and output are in the decimal system. 
An unlimited decimal field and internal self-checking assure 
accuracy. A powerful two-address instruction format adds to 
the 1620’s timesaving capabilities. 


Programming is simplified through the use of IBM Fortran 
—a mathematical programming system which compiles ma- 
chine instructions from algebraic and English language nota- 
tion. A library of programs for standard engineering compu- 
tations will also be part of the 1620 package. 


Call your IBM representative—ask him to show you all the 
unique features of the IBM 1620. Like all IBM data pro- 
cessing equipment, this system may be purchased or leased. 





BALANCED DATA PROCESSING 


Balanced Data Processing combines systems and services insepa- 
rably to produce performance in the best tradition of more than 
45 years of IBM experience. It means more production per data 
processing dollar for you. 





Citizens State Bank, Oklahoma City, Oklahoma. Three Ceco products were 
used to help achieve a dramatic architectural effect here. The products were 
Reinforcing Steel, Wire Mesh and Open-Web Steel Joists. Architect: Bailey- 
Bozalis-Dickson and Roloff; Contractor: Secor Building Company, Incorporated. 


CECO'S WIDE LINE = SAVING IN TIME + FREEDOM IN DESIGN 


One source . . . one responsibility ... and the widest line of building components . . . that’s 
what Ceco offers engineers. 

And that adds up to better buildings and savings in time because you deal with fewer 
people and get better integrated products and services. Then, too, Ceco’s versatile line pro- 
vides a wide selection of building components to meet design problems— because there’s a 


Ceco product to fit most requirements. Cases in point are a truck terminal in Indiana where 


eight Ceco products were used . .. a bank in Washington, D.C., incorporating three prod- 


ucts... an Oklahoma City bank, also with three Ceco products... and a California school 
with four. And so on throughout the land. 

There’s a reason for these multiple procurements— Ceco’s dependability. Ceco’s ‘‘total 
marketing concept’”’ is based on satisfying the structural designer. So on your next building 
project, consult Ceco. Enjoy the advantage of working with coordinated services from one 
source. Ceco Steel Products Corporation. General offices: 5601 West 26th Street, Chicago 


50, Illinois. Offices, warehouses and fabricating plants in principal cities. 


IN CONSTRUCTION PRODUCTS CECO ENGINEERING MAKES THE BIG DIFFERENCE 


Steelforms / Concrete Reinforcing / Steel Joists / Metal Roof Deck / Windows, Screens, Doors / Cecoframe Buildings / Metal Lath 


TOTAL MANUFACTURING FOR THE BUILDING INDUSTRY FROM RAW TO FINISHED PRODUCTS 
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processing doltiar jor you. 


HERE ARE ARCHITECTURAL EFFECTS ACHIEVED IN BANK BUILDINGS THROUGH USE OF CECO PRODUCTS 


Bank of Commerce, Washington, D.C. This is an example of concrete joist construction 
through use of Ceco Steelforms. Concrete was reinforced with Ceco Rebars. Ceco 200-B 
Aluminum Double-Hung Windows provide adequate daylighting and weathertight pro- 
tection. Architect: Corning & Moore; Contractor: Standard Construction Company, Inc. 


Ellis Truck Terminal, Indianapolis. Exposed waffle ceiling Redwood High School, Larkspur-Corte Madera Area, Marin County, California. 
created with Steeldomes. Other Ceco products: Aluminum and In this handsome school building the architectural needs were met by four 
Steel Windows, Hollow-Metal Doors, Steel Joists, Steel Roof Ceco products: Reinforcing Steel Bars, Open-Web Steel Joists, Cecor Center- 
Deck, Reinforcing Steel and Welded Wire Fabric. Architect: ing and Ceco Metal Windows. Architect: Gromme, Mulvin & Priestley; Con- 
Monical & Wolverton; Contractor: Bugher Construction Co. tractor: Midstate Construction Co. 
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Redesign of the entire line of Moloney Distribution 
Transformers has brought about significant 
improvements in the mechanical design and in the 
electrical performance. 


Inside . . . and outside . . . Moloney Distribution 
Transformers are designed and built for long, efficient, 
and economical operation. Specify Moloney 


Transformers ... All Along The Line. 


MES6-33 


BUSHINGS 


CORE- 
AND-COIL UNIT 


We a ee 


Manufacturers of Transformers for 


Utilities, Industry, and Electronic Applications 


MOLONE Y ELEcotTrRic¢ cOMPAN Y 
SALES OFFICES IN ALL PRINCIPAL CITIES e FACTORIES AT ST. LOUIS 20, MO., AND TORONTO, ONT., CANADA 
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AT THE RECENT Consulting Engineers Council meet- 
ing in Cincinnati, some interesting preliminary ef- 
forts were made to establish a policy with regard 
to the fee an engineer should charge when he 
specifies packaged or standardized plants for a 
client. In sanitary engineering this could involve the 
specification of a package sewage treatment plant. 
In mechanical engineering it might mean a com- 
plete materials handling and storage system de- 
signed, manufactured, and assembled by one com- 
pany. In electrical engineering it might be the 
specification of a package power plant or substa- 
tion. And there have been, for many years, stand- 
ardized buildings that structural engineers could 
specify in place of their own original designs. 

Sometimes these standard units are just what the 
client should have. They meet all of his needs, and 
it would simply be a waste of money for the con- 
sulting engineer to insist upon a custom built job 
when the owner would gain nothing but a higher 
construction invoice. Under these conditions, the 
engineer is doing an honest job for his client only 
when he specifies the package plant or the stand- 
ardized system. 

If the plant is, we will assume, a sewage treat- 
ment plant for a small town, the consulting engi- 
neer might prepare a drawing that looked like this: 





1 3 
$$ 














Notation (1) is a fully and properly described sew- 
age line leading into the plant, (2) is a packaged 
Jones & Jones sewage treatment plant, Catalog No. 
17360D, and (3) is a fully and properly described 
effluent outfall. If this were the extent of the engi- 
neer’s design effort, what kind of a fee would he 


From the Editor’s 


Tranquil Tower 


deserve? It seems to some that the consulting engi- 
neer logically deserves something less than his full 
fee — and we assume throughout this discussion 
that the engineer is working on a fee based on per- 
centage of construction cost. His drafting work is 
simplified, and his supervision responsibilities are 
lessened since the manufacturer must assume sole 
responsibility for the package. Also, the actual de- 
sign work has been done by the manufacturer, 
though it is true that he is able to divide it among 
all the units of that model he sells. 

Looking at it this way, the engineer who charges 
his client a full fee for specifying a packaged plant 
is charging for work he did not actually perform. 
This seems unfair to the client, and it was with this 
thought in mind that the CEC policy statement 
condemning, in effect, consultants who charge full 
fees under these conditions, was put before the 
board of directors (see “Field Notes,” starting on 
page 136). The proposed policy statement failed 
to pass and was returned to the ethics committee 
for further consideration. This was the proper ac- 
tion, for there is a real problem involved, but a 
simple reduction of fees when specifying packaged 
equipment is not the answer. 

There appear to be, in fact, many questions and 
few good answers. We might ask, for example, when 
a package stops being a part of the project and be- 
comes the project itself. A turbine generator unit 
is centainly a major item, and it is supplied as a 
package by a manufacturer. Yet, no one would sug- 
gest that it is, in itself, so much of the power plant 
that the consulting engineer should reduce his fee 
because some great manufacturing company and 
not the engineer’s own firm did the turbogenerator 
design. 

On the other hand, a mobile power plant, de- 
signed and built by one manufacturer, is quite ob- 
viously a complete project, and the engineer who 
recommended that his client purchase this unit 
might have difficulty justifying a fee equal to that 
he would have charged had he done all the de- 
sign work for the plant and supervised its construc- 
tion. He might find it particularly difficult to ex- 
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: SVs at" FLOOR GRATING 


HERE'S WHY THE BORDEN LABEL ON FLOOR GRATING MEANS A BETTER JOB... 


You cut installation cost .. . Borden Checking Service insures correct dimensions, fit and placement — each panel 
checked for size, each panel marked, and entire platform is laid out on our shop floor and checked against the shop 
drawing. 

Level, even surfaces ... Floor gratings and safety steps by Borden insure easy working, walking and wheeling 
surfaces because our precision manufacturing processes require finest quality materials and workmanship. 

Free from warps or camber . . . Factory tested and inspected, Borden gratings stay perfect through the uniformity 
of materials and design. No imperfections or irregularities of construction to cause warping or camber, trouble-free 
service assured for the life of the gratings. 


WRITE today for FREE 

16-page catalog showing all basic types of grating; | BORDEN METAL PRODUCTS CO. 
more than 30 dimensional drawings of subtypes; | Gentlemen: Please send me NEW 1959 BORDEN Catalog 
eight safe load tables for steel and | 


. ° NAME 
aluminum grating. | 
| TITLE 


BORDEN METAL PRODUCTS CO. | company name 


“Greatest name in gratings” ST. AND NO. 


817 GREEN LANE ELIZABETH 2-6410 ELIZABETH, N. J. | CITY AND STATE 
Plants at: Union, N. J. — Leeds, Ala. — Conroe, Texas — Beeton, Ontario | mae 
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plain his fee if it had been based on a “highly tech- 
nical” schedule, as power plants normally are. 

The policy statement offered the board of direc- 
tors of CEC hoped to solve the whole matter by 
stating that less than a full fee should be charged 
if the package is a major part of the project. This 
is thoroughly unsatisfactory, however, for it fails 
to define major. The turbogenerator certainly is 
major, many materials handling systems are major, 
yet the specification of either of these does not 
call for a reduced fee. Some better definition must 
be found to draw the line between package plants 
and standardized items of equipment. 

There are other strong points of view. Some claim 
that the enginer who specifies a package unit may, 
in most instances, deserve an even higher fee. One 
Council board member pointed out that in his own 
experience he had found that it took more of his 
and his top engineers’ time to specify a package 
unit than to put a similar unit together from 
usually available parts of known reliability. The 
package, rather than simplifying the engineer's job, 
requires him to make a thorough design study of 
someone else’s design, familiarizing himself with it 
in every detail and making sure that it will fulfill 
the client’s needs. This may be more difficult than 
preparing an original design, and if it is, it certainly 
will deserve not only the full fee but more. 





The QUICKEST way to get 


REINFORCED CONCRETE 


Revised 1959... Second 
Edition ... Third Printing 


DESIGNS 


This valuable handbook provides Reinforced Con- 
crete Designs worked out to the latest A.C.I. 
Building Code. Send check or money order today 
for 1959 copy. 


over 75,000 


copies in use 447 pages 


oo 


POSTPAID 


10-Day, Money 
Back Guarantee 


NO C.O.D, 
ORDERS 


Prepared by the Committee 
on Engineering Practice 


CONCRETE REINFORCING STEEL INSTITUTE 
38 S. Dearborn St. (Div..M), Chicago 3, Illinois 





While this position may be a good one, particu- 
larly on a first of its type project, after the original 
investigation, it surely is simpler to specify the 
package than to design from scratch. The package 
itself becomes merely a familiar piece of reliable 
equipment and is specified as such. 

This argument brings us full circle again. If the 
package plant truly is simply another piece of 
equipment, then full fee should be charged against 
its cost just as against the cost of lesser items. When 
a consulting engineer specifies switchgear for an 
industrial plant, the cost of the package switchgear 
becomes a part of the cost of the entire plant, and 
therefore the fee is charged on it. Yet, 
many years ago that there was no package switch- 


it was not 


gear, and the consulting engineer designed his own, 
carefully specifying ven the center-to-center dis- 
tances between poles of switches. If the engineer 
today simply picks a number from a catalog to 
specify a switchgear unit, he still gets his full fee 
based on its cost. So it should be, many claim, even 
if the whole plant comes under a catalog number. 

Perhaps the most damning criticism of the pro- 
posed policy statement takes off from an entirely 
different direction. This group of critics points out 
that no organization has any business directing en- 
gineers to lower their fees under any conditions. It 
is extremely dangerous ground, legally, to even 
publish recommended minimum fee schedules, and 
it is quite likely that these things have gotten by 
for doctors, lawyers, architects, and engineers only 
because it is generally understood that there is 
no open competition among true professionals. 

Recommended minimum fee schedules have been 
accepted as not exactly being price fixing agree- 
ments — at least not in the worst sense. However, 
if the fact that these schedules are recommended 
minimums is overlooked in an official policy state- 
ment of a national organization, and members are 
told to charge less under certain circumstances, 
then the fee schedules lose their status as recom- 
mendations and appear to be serious attempts at 
price agreement. 

Furthe ‘rmore, the policy statement seems to forget 
not only the recommended but the minimum aspect 
of the fee schedules. Surely an engineer under any 
fee schedule has a right and is in fact encourage d 
to charge more than the minimum if he wishes. If 
he is required to charge less, that is price fixing, and 
it is quite likely illeg gall. We must not forget, how- 
ever, that there is a real problem, even if we do not 
know the answer, and it is not proper for an engi- 
neer to charge a client for work he does not do. 
Some answer must be found, and this proposed pol- 
icy statement was just the first attempt. The need 
for a proper answer grows daily as more and more 
packages are offered in more and more fields. “@ 
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REDUCED MAINTENANCE 
BETTER VISIBILITY 


DIAMOND 
coy seaseniatietise 


1050 psig. 


J 
Vision length—5 port—12%%” and 3 =¢ ~ ; G 
7 port—18”. Longer vision lengths i oO oO r a u Gg e Ss 
easily obtained by adding 18” or 
12%” sections for necessary length. 


Note These Features: 


2 


mi D mine @ cic @ wie @ be 


SA A SO sos a bat tate 


Less Maintenance — Greater Availability — Ports seldom need 
changing. 


We 


We 


MODEL MP-3000 Thermal Stability — Warm-up in minutes instead of hours. 


MULTI-PORT Ports are 14” diameter on MP 1050 Gauge. 


oar. Deter premeens. Up Gauge body machined from a solid block of stainless steel. 
to 3000 psig. 


Welded tube and flange connections. 


4 


4% 


| he | 
Te 


“Hi-Lite” IIluminator — More visibility with less cleaning. 


Oni 
am 


ad 


«i The individual glass disks provide inherent thermal stability 
not obtained in the continuous vision gauge which requires 
the long glass and mica. Thermal stress is much less trouble- 

For a trouble-free gauge that makes some and damaging. Small mica disks cost less, and are not 

reading of water level sure and easy subject to wrinkling or cracking. Any port — glass, gasket 

— Diamond Multi-Port Bi-Color — and mica — may be replaced in minutes without removing 

Write for the gauge from the boiler. Torquing operations are much 

Bulletin 2044-A for pressures up to 1050 psig less critical, and warm-up period is minutes instead of hours. 

Bulletin 1174 for pressures up to 3000 psig 


The Bi-Color feature makes reading sure. By an invariable 
optical principle, steam always shows red, water green. 
Changes in level show instantly. 8302 


DIAMOND POWER SPECIALTY CORPORATION 


GANCASTER, OHIO 2 DIAMOND SPECIALTY LIA 7 SRS eee 
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About the earthly side of Canaveral—Only recently, it spawned little 
more than snakes and other crawling creatures. Today, high flying birds 
are poised there, and because they can’t jump off from sand, most of 
the Canaveral manpower and materials go into ground support equip- 
ment. And virtually all the steel material required can be purchased 


from one source—United States Steel. Whether we're talking about 


carbon steel, high-strength low-alloy steel, constructional alloy steel, 


or stainless steel, steel fence, electrical cable, wire rope or cement, 


On this vertical oscillating radar tracking unit, The door to the U. S. Air Force Atlas blockhouse weighs The mobile transporter for the Thor is strong 
every nut, bolt, and insulator collar is Stainless 24 tons. It is solid manganese steel about eight inches but light on its wheels because it was de- 
Steel. To the right, is a Stainless Steel fuel tank, thick. At X minus 15, the door automatically locks and signed with weight-saving high-strength 
and beyond that rises the U. S. Air Force Thor it is blast-proof and vapor-proof. steels. Slanting to the left is the steel um- 
gantry tower, with a structural steel frame similar bilical tower which carries Stainless Steel 
to a nine-story building. fuel lines and control lines. 








United States Steel maintains 
the technical services to provide 
the proper assistance to cope 
with any problem on these 


materials for ground support. 


When a ground support pro- 


gram is still on the drawing 


board, consult 


These pressure vessels for the U. S. Air Force Bomarc A system 
are seamless steel cylinders about 20 inches in diameter and 26% 
feet long. The cylinder walls are slightly more than an inch-and-a- 
half thick and will contain gas at pressure up to 4500 psi. 


Stainless Steel pipes and Stainless Steel flexible tubing carry the 
fuel for the Thor complex. Fuel lines must be almost surgically ciean 
to prevent explosions and assure proper flow. Inspectors check the 
lines with everything from microscopes to ultraviolet lamps. » 






































DYNAM LC Sometimes you can capture the mood of a company in 


one word. That’s the way it is these days at OIC. The vigor of a new team :letermined to deliver a 
new high standard of value to valve users ... men who know what the cost-conscious valve buyer or 
specifier needs . . . the excitement of new ideas and new products tailored to your needs... the deep 
satisfaction of hearing distributors and customers say: ‘“‘Now you’re talking our language.”’ Interest- 
ing things are happening in the valve 


business ... things that go far beyond ALVES FORGED AND CAST STEEL, BRONZE, 
e ° IRON AND DUCTILE IRON VALVES 

past concepts of quality and service. 

When can we tell you about them? THE OHIO INJECTOR COMPANY « WADSWORTH, OHIO 
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The PIPE- PAL, a completely 
new line of valves designed for 
Ductile Iron, provides greater 
resistance to corrosion and ther- 
mal shock, yet costs less than 
steel. Sold through leading 
distributors across the nation. 

















My me 
New equipment at Norton. This is a Riley 150,000 lb /hr water-wall 
unit—two drum, bent tube—operating at 680 psi. It burns pulver- 
ized coal, has four circular burners in the front wall. 


%, 


Coal proves best dollar 


NORTON COMPANY FINDS COAL STILL IS LOWEST COST 


As plant facilities expanded, the Norton Com- 
pany, Worcester, Mass., world’s largest menufac- 
turer of abrasive products, required greater 
quantities of steam for heating, hot water, :lec- 
tricity and process work. This expansion prompt- 
ed an engineering survey to determine future 
power needs. As a result, Norton staff engineers 
—working with K. R. Warrington, Consulting 
Engineers—decided to install additional steam 
generating equipment. Coal had been used previ- 
ously because it was the most economical of the 
fuels in that area when the original plant was 
installed. Coal continues as the fuel of the new 
plant for the same reason. Norton management is 


sold on the fact that, dollar for dollar, coal is its 
best fuel buy. 
COAL IS LOWEST COST FUEL 

Today, when the annual cost of fuel often 
equals the original cost of the boilers, you 
should know that bituminous coal is the lowest 
cost fuel in most industrial areas. And modern 
coal-burning equipment gives you 15% to 50% 
more steam per dollar, while automatic opera- 
tion trims labor costs and eliminates smoke 
problems. What’s more, tremendous coal re- 
serves and mechanzied mining procedures assure 
you a constantly plentiful supply of coal at 
stable prices. 
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buy 


FUEL IN ITS AREA 


TECHNICAL ADVISORY SERVICE 

All companies planning a new power plant, or 
the remodeling of a present one, should consult 
an engineering firm on its design and construc- 
tion. As a matter of fact, every Bituminous Coal 
Institute advertisement advises its readers to 
take this step. When you have such a project, 
our Engineering Staff will be glad to assist you 
in your fuel cost survey with any coal informa- 
tion you may require. 


BITUMINOUS COAL INSTITUTE 


Department CE-12, Southern Building, Washington 5, D.C. 
See our listing in Sweet's Files: A-30J/ Bi; PE-4a/ Bi; 1C-18b/ Bi 
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In the center, ash hoppers—part of United Conveyor steam vacuum 
ash handling system—lead to underground conveyor which moves 
ashes to outside storage silo. At right: coal pulverizers. 


From track hopper, 100 ton/hr boom conveyor (right) carries coal 
to storage area. Bucket conveyor (center) lifts it to belt conveyor at 
top of plant. Coal handling system by William T. Donovan Co. 
and Jeffrey Manufacturing Co. 


SEND COUPON FOR NEW BCI PUBLICATIONS 
Guide Specifications, with complete equipment criteria 
and boiler room plans: 


Bituminous Coal Institute, Dept. CE-12 
Southern Building, Washington 5, D. C. 


Gentlemen: Please send me: 
(0 GS-1 (low-pressure heating plant, screw-type underfeed stoker) . 


0 GS-2 (high-pressure heating and/or process plant, ram-type underfeed 
stoker). 


(0 GS-3 (automatic package boiler for heating and process plants). 


C0 Case histories on larger plants. 
Name 

Title ss 

Company 

Address__ 


City__ 





MORE “on onver: 
ILLGT-WAY 


AUTOMATIC IONXCHANGER 


‘ 


f 


We have been designing 
and building Automatic 
IonXchangers since 1943. 
Some of the earliest units 
are still in successful op- 
eration. The current pro- 
jects listed below range 
from small equipment for 
process applications, sell- 
ing for under $10,000, to 
large and elaborate in- 
stallations priced in the 
hundreds of thousands. 


AUTOMATIC IONX CHANGERS 


ARE NOW IN PROCESS 
FOR THESE BUYERS 


Automatic IonXchanger 
shipped fully assembled, 
ready for hook-up. 


MUNICIPAL POWER PLANT IN TEXAS 
CHEMICAL PLANT, UPSTATE NEW YORK 
MIDWESTERN POWER COMPANY 
NUCLEAR POWER PLANT IN EAST 


ANOTHER TEXAS MUNICIPAL 
POWER PLANT 


NUCLEAR POWER PLANT IN MIDWEST 
EASTERN POWER COMPANY 
MUNICIPAL POWER PLANT, OHIO 
CANADIAN NUCLEAR POWER REACTOR 
CHEMICAL PLANT IN CALIFORNIA 
TWO MORE MIDWEST POWER PLANTS 
SOUTHWESTERN POWER COMPANY 
EASTERN ELECTRONICS PLANT 


METAL PROCESSING PLANT, 
CALIFORNIA 


ONE MORE TEXAS POWER COMPANY 
EASTERN RUBBER PROCESSOR 


+t +++ +++ EHH + HH HH 


In addition to these water treatment installations, orders 
now in process include large Automatic lonXchangers 
for special chemical processing applications. 


ILLINOIS WATER TREATMENT CO. 
840 CEDAR ST., ROCKFORD, ILLINOIS 
NEW YORK OFFICE: 141 E. 44th St., New York 17, N.Y 
CANADIAN DIST.: Pumps & Softeners, Ltd., London, Ont 








Our Pleasure 
Sir: 
The University of Wisconsin is 
again conducting an Institute for 
Consulting Engineers to be held in 
Madison June 2-3, 1960. Originally, 
we were considering discontinuing 
this institute for one year. However, 
conferees at the 1959 institute indi- 
cated a strong desire to continue 
this program on an annual basis. 
Since your suggestions last year 
with regard to possible topics and 
speakers proved to be extremely 
valuable, I again would appreciate 
any help you may be able to pro- 
vide for this year’s program. 
Robert L. Loetscher 
Institute Coordinator 
The University of Wisconsin 
Madison, Wisconsin 


Corporate Policy 
Sir: 
In “From the Editor’s Tranquil 
Tower” of the September 1959 
issue you say, “Since most registered 
engineers who are manufacturer's 
agents are members of a Founder 
Society, or NSPE or both, any in- 
stance of an agent providing en- 
gineering services for nothing or for 
a ridiculously low fee could be 
taken before the Board of Ethical 
Review of his society, if anyone 
had the guts to do it.” 

You should be made aware that 
even when one has the guts to take 
such action, it may not bring re- 


Readers’ 


Comment 


sults. I brought a case of highly 
unethical advertising of engineer- 
ing services to the attention of 
ASCE a little over a year ago. The 
firm in question uses full page ad- 
vertisements in business magazines 
which are definitely self-laudatory. 
Furthermore, this firm, as one of a 
family of companies, utilizes a high- 
ly rated Sunday evening television 
western as an advertising medium. 
Even though an ASCE member is a 
vice president of the company, 
ASCE could take no action other 
than to write a letter pointing out 
the unethical nature of the practice. 
Evidently the letter did no good, 
because things did not change. 
On further inquiry I found that 
ASCE can take action only against 
individual Therefore, 
companies cannot be made to con- 


members. 


form to ethical standards unless the 
head of the company is a society 
member. Even then action cannot 
be taken if the organization is on 
corporate lines. In the case above, 
the ASCE could not take action 
against the vice president of the 
firm, who is a society member, be- 
cause the companies’ actions are 
governed by the board of directors. 

In view of this, how can action 
be taken against engineers working 
for a manufacturing firm? In most 
cases such engineers have even less 
to say about the policies of their 
companies than do corporate vice 
presidents. 

In the case of engineering or- 
ganizations, existing corporations 
cannot be legislated out of business. 
Furthermore, this is not desirable 
since many make an honest effort 
to be ethical. Legislating the man- 
ufacturing companies you speak of 
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Without breaking step, students march down ramp leading from academic and 
cadet living area onto the parade ground. 


HIGH TEMPERATURE iiiliaaals 


eee 
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WATER HEATS THE AIR FORCE ACADEMY 


Skidmore, Owings & Merrill, Architects; Sysko & Hennessy, In 


Compact and efficient, these three C-E LaMont Controlled Circula- 
tion Hot Water Boilers serve in the Academy's Academic Area 
plant. Each has a rated output of 100 million BTUs per hour, 


Nestled picturesquely in the Rampart Range of the Rockies, 
seven miles north of Colorado Springs, the new U. S. Air 
Force Academy is a fitting symbol of the prowess and pres- 
tige earned by this branch of our military 

Situated on a sloping site, the Academy grounds are 
graded, split-level fashion, into a number of broad terraces 
Elevations range between 6,400 and 7,000 feet above sea 
level. The school is divided into two general areas — one 
for service buildings and one encompassing academic, physi- 
cal education, dormitory and hospital facilities. 

Selecting a heating system to service these widely-spaced 
buildings and facilities over the rolling and varying terrain 
required a type that permitted easy and economical pipe 
line distribution over individual closed circuits exceeding 
six miles in length — circuits which totally encompass nearly 
fifteen miles. 


c., Associate Engineers; J. O. Ross Engineering Cosp., HTW Consultants 


Nestled against the Rampart Range of the Rockies, the Academy 
presents an impressive sight from the air. Buildings, from left to 
right, are: Fairchild Hall, the Academic-Library Building, with 
Aerodynamics-Thermodynamics Lab and Mitchell Hall (Cadet Din- 
ing Hall) behind it; Vandenberg Hall, the Cadet Dormitory; 
Harmon Hall, the Administration Building; Arnold Hall, the Cadet 
Social Center; and Planetarium (dome at right). The parade 
ground stretches at left from sloping ramp. The Physical Education 
Building and athletic fields are at lower right. 


Because of the irregular terrain and the large area, a 
steam system would have required a substantial number of 
steam traps and close attention to piping gradients. High 
temperature water, on the other hand, offered the advan- 
tages of smaller-sized piping with no pressure valves, and 
a smaller, more compact boiler plant than would have been 


required for steam .. 
operating costs. 

There are five C-E LaMont Controlled Circulation Hot 
Water Boilers serving the Air Force Academy. They are 
located in two separate boiler plants — 3 in one and 2 in 
the other — and have been performing reliably, efficiently 
and with minimum operating attention since they were first 
placed in service in late 1957 

For details on C-E Hot Water Boilers, write for catalog 
HCC-2 — no obligation, of course. 


. with 10 to 20 per cent reductions in 


COMBUSTION ENGINEERING 


Combustion Engineering Building, 200 Madison Avenue, New York 16, N. Y. 
Canada: Combustion Engineering-Superheater Ltd. 
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ALL NEW 
ISS MIST-O-MISER 
DUSTRAXTOR 


A New Concept in Wet Collection 


This unique unit presents an entirely new con- 
cept in wet collection. The unit offers a wide 
range of construction features and methods of 
dust disposal. The new scrubber forces dynamic 
dust-liquid contact to insure high collection 
efficiencies. 


PLUS FEATURES 


@ High volume 
low space 


requirements 


High efficiency 
at low draft loss 


No moving parts 


Minimum water 


consumption 


Optional 
construction 


materials 


Custom designs 
for special 
F Vel oliver: barelar 


<q PRINCIPLE OF OPERATION 

















Write for complete information 


FLY ASH ARRESTOR CORP. 


Dust Collectors @ Induced Draft Fans pais ; 
Forced Draft Fans @ Exhaust Fans 208 North ist Street 


Self Supporting Stacks @ Duct Work ot BIRMINGHAM, ALABAMA 





out of the engineering business is 

virtually impossible. Some other 

solution to the problem must be 

found or the engineering companies 
must live with it. 

Francis J. Patti 

Wantagh, New York 


Our Mistake 

Sir: 

We greatly enjoyed the excellent 
article “Sextus Julius Frontinus’ 
De Aquis” (CoNnsuLTING ENGINEER, 
October 1959), and were happy to 
be able to provide you the article's 
illustrations, which came from our 
Pictorial History of Science and En- 
gineering. Since you inadvertently 
neglected to give credit to the 
source, perhaps you could do this in 
a future issue. 

As you know, in addition to it 
and other pictorial books, we pub- 
lish Year, the annual picture-his- 
tory, and News Front, the picture 
news magazine for management. 

Since the latter is edited primari- 
ly for the top echelons of U.S. in- 
dustry and government, we would 
appreciate an opportunity to men- 
tion it to CoNsULTING ENGINEER'S 
distinguished readership. 

Thomas C. G. Simonton 
Executive Editor 

Year, Inc. 

New York, New York 


Client Comes First 
Sir: 
I have had an opportunity to note 
some of the articles which have 
appeared in ConsuLTiInc ENGINEER 
covering specifications and some of 
the complaints from the manufac- 
turers with regard to these speci- 
fications. In thinking of this prob- 
lem, I assume that probably the 
next article which will appear will 
give the consulting engineer some 
of the things of which he should 
be cognizant from his clients’ stand- 
point when writing specifications 
and some of the problems that he 
will run into in his attempt to 
serve his client best. 

Charles D. Birget 

Jackson, Michigan 
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TO LOWER COSTS 
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MoRETO BUY 


And IT OFFERS COMPLETE ASSURANCE 


Contractors everywhere are finding that the old ways aren’t necessarily the best ways when it 


comes to buying and installing rigid conduit. The big money-saver is aluminum... for good reasons. 


"| Low initial cost. 
Today, aluminum conduit costs no more than 


steel ...an important factor to consider when 
figuring your bid. 


2 Lower installed cost. 


Aluminum conduit weighs only one-third as 
much as the same size steel conduit. Result: 
easier handling . . . less worker fatigue .. . 


easier cutting, threading, bending. . . faster, 
more economical installation. 


a Lower maintenance costs. 


Because aluminum conduit can’t rust and is 
highly resistant to corrosion, maintenance 
and replacement costs are virtually elimi- 
nated. Aluminum never needs painting, keeps 
its look of quality for years. Other quality 
features: aluminum conduit is nonmagnetic, 
which reduces voltage drop; non-sparking for 
safe use in hazardous locations. 











OF A QUALITY INSTALLATION! 


10-ft. section of 4-inch aluminum conduit weighs only 34 Aluminum conduit can’t rust, resists corrosion—saves 
Ibs.; steel — 98 Ibs. maintenance dollars. 


VW 


KAISER 
| ALUMINUM 
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THE BRIGHT STAR OF METALS 


See “MAVERICK” * Sunday Evenings * ABC-TV Network 


Aluminum conduit is easy te work with—saves labor, time 
and money. 








AUTHORIZED 


KAISER sm ae 
| ELECTRICAL | 
. DISTRIBUTOR |) 
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HERE’S HOW TO START SAVING MONEY NOW... 


The man to see before you bid on another job stallation details, and all the facts you need 
is your Kaiser Aluminum Electrical Distrib- to lower your costs. 

utor. Compare prices —see how Kaiser Alu- Start saving money now! 

minum rigid conduit can give you the com- 


petitive edge on any contract. Kaiser Aluminum & Chemical Sales, Inc., 


‘ : — 1924 Broadway, Oakland 12, California. 
Your Kaiser Aluminum Distributor has a ; gr RHE re 
complete stock of aluminum conduit sizes e 

and fittings—ready right now for delivery to 

your job site. 


See or call him today. Ask for a free copy 
of the Kaiser Aluminum Rigid Conduit Bro- 
chure containing comparative weights, in- 


See “MAVERICK” * Sunday Evenings * ABC-TV Network 





The Readers’ Guide 


The public has become dome-conscious during the past few months. Few major 
publications have failed to mention domed buildings in recent issues, and not 
only the reader at home but the traveler on the road is made aware of domed 
structures as they rise suddenly before him on the skyline. Most of these new 
buildings are beautiful, and they are good examples of what can be done when 
engineers and architects combine their creative talents. At the same time, we can 
hope that this dome shape is not to be overdone so that it becomes a sort of 
architectural pimple representing yet another adolescent stage of structural de- 
sign. Much of the credit for the current craze goes to R. Buckminster Fuller, 
father of the geodesic dome. Fuller is a man much written about, but he does little 
writing himself. We are, therefore, especially proud to be able to give our read- 
ers a good idea of the way this unusual man thinks by presenting his own ideas 
in his own words as an introduction to this month’s Special Report on domed 
structures. Fuller is, at times, rather hard to follow, and the reader must look for 
his concepts in his presentation of abstract ideas rather than in his conventional 
Dome mathematics. Whether one agrees with his ideas or with his way of putting them, 
no one could fail to detect, in reading this introduction, a type of genius that is 
all too rare today. Fuller has about him something of the Universal Man, a re- 
A Special Report minder of the Renaissance, a mind that comprehends fundamentals and forgets 
details. This is not the usual engineering intellect, but it represents a type of 
thought that must precede the application of the scientific method. The reader 
should note also that all new dome structures are not based on Fuller's geodesics, 
and all dome engineering problems are not structural. The electrical and me- 
chanical engineer and the acoustical specialist have their own problems, many of 
them major. These nonstructural aspects of domes we have covered, too. In fact, 
the reader will find that despite the great number of words that recently have 
been written on domes, this Special Report covers the topic as nothing else yet 
published has. It is a report we are proud of and one well worth the time and 
attention of every consulting engineer. 


Structures 


(page 89) 


It would be hard to estimate the dollar value of construction projects that failed 

to materialize because of inaccurate budget estimates — and there are two sides to 

this coin. If the estimate is high, the project may be eliminated entirely. If the Preliminary 
estimate is low, the project may be carried out at a level of quality or scope . 
below that which the client originally had envisioned — and had the funds to Budget 
provide. Herbert F. Shatzman, of Seelye Stevenson Value & Knecht, consulting 
engineers of New York, describes the qualifications that an estimator must have 
to coordinate the engineering and construction phases of a project in order to ar- 
rive at a reasonable budget estimate. He not only warns of the pitfalls, but makes 
positive suggestions for improved procedure in making engineering estimates. 


Estimates 


(page 86) 


The problem of cataloging technical information is receiving serious attention by 

many interested parties, including the Federal government and its various mili- 

tary agencies. It will not be long before computerized literature searches will be 

File It practical. However, the consulting engineer has the same problem, on a smaller 

, scale, within his own organization. He cannot take the time to go to a central 

And Find It source, nor can he afford a highly automated system for his own use. Daniel I. 

Weinberg, of Astra, Inc., Raleigh, North Carolina, describes a simple punched 

card system which required an investment of less than $100. It depends on hand 

sorting with a sorting rod and alignment block, but gives an amazing amount 

of flexibility to the firm’s cataloging system which covers everything from manu- 
facturer’s literature to tearsheets of magazine articles. 


(page 124) 
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Now—a new appearance concept for 
low-budget commercial installations 


wer-Pla ant’ Look 


ne Po 


with Johns-Manville FIBROCEL Insulation! 


Now you can bring the traditionally fine 
appearance and performance excellence of your 
power plant work to general commercial and 
industrial installations... with Johns-Manville 
Fibrocel® Insulation! 


Why these power plant advantages? Simply 
because Fibrocel is molded! The only com- 
mercial insulation made (by a precision metal 
mold) to near-perfect roundness, with un- 
matched uniformity of size and line. 


This means an immediate end to costly 
finishing, heavy jacketing, needless pointing 
up of cracks and apertures. Instead, Fibrocel 
gives you a tighter, better looking installation 
just as it is applied. Pipelines are gun-barrel 


JOW NS -MANVILLE 


JM 


PRODUCTS 


SCHOOLS 
COLLEGES 
..- Specify Fibrocel 
for the ‘POWER a 
PLANT” look in nial 
installations like 


these (35F to 300F) ~~ i aaenscefl [I] 


42 


straight, firm end to end. The look of a 
power plant! 

Fibrocel’s dimensional uniformity again 
pays off in fuel savings—pipe is always “dead 
center,” with lengths butted tight to provide 
maximum insulating effectiveness. 

Let us send you the informative new bro- 
chure, IN-155A. It gives you full details on 
Fibrocel’s thermal performance. Illustrations 
show why Fibrocel installs easier . . . takes 
abuse, too. Keeps its fine appearance and 
performance excellence for the life of the 
installation. Write for it today! 

Address Johns-Manville, Box 14, New York 
16, N.Y. In Canada: Port Credit, Ontario. 


JOHNS-MANVILLE 


HOTELS 
APARTMENTS 


STORES 
WAREHOUSES 
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PLANTS 
OFFICE BUILDINGS 


HOSPITALS 
INSTITUTIONS 
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It’s new... 
it’s big... 
it’s strong... 





LAE ERO RARE 5] 


extra-heavy + inch @ss) A 


Welded Wire Fabric is now available with 14” diameter wires spaced 
as close as 2” on centers in both directions! These new areas of steel, 
plus the many time-tested advantages of Welded Wire Fabric, make it 
the ideal structural reinforcement for all types of construction—one- 
way slabs, two-way flat plates or flat slabs, walls, slabs on grade, etc. 








Consider these advantages: 


American Welded Wire Fabric is produced from cold-drawn high tensile 
steel wire. This wire is carefully produced to conform to the requirements 
of ASTM Specification A82-58T. The minimum tensile strength is 75,000 
psi and the minimum yield point, as defined in this specification, is 80% 
of the tensile or 60,000 psi. Actually, cold-drawn steel wire has no yield point 
in the conventional sense—no sudden excessive elongation. This means that 
cold-drawn wire tends to resist stress practically throughout its entire 
strength range without revealing any sudden elongation such as develops 
in a typical hot-rolled bar. This physical advantage of cold-drawn wire 
makes it the ideal concrete reinforcement. 








American Welded Wire Fabric is completely machine prefabricated by 
electrically welding all wire intersections. The strength of these welds con- 
forms to ASTM Specification A185-58T which requires that the minimum 
average shear value of the weld in pounds shall not be less than 35,000 
multiplied by the area of the longitudinal wire. This high-strength connec- 
tion assures positive “mechanical anchorage” in the concrete. In fact, labora- 
tory tests reported in the ACI Proceedings, Vol. 48, April, 1952, show that 
this anchorage is so good that fantastically high bond stress values from 
1000 psi to 2700 psi are computed using conventional bond stress theory! 





American Welded Wire Fabric is prefabricated with greater accuracy than 

can normally be relied upon in field work. The wires may not vary more 

than 14,” center-to-center than the specified spacing. This assures correct 

placement and distribution of the steel. Also, the wires are drawn to the 

very close tolerance of 0.003”. as 
a os 

American Welded Wire Fabric requires very little on-the-job tying. Large 

prefabricated sheets are shipped to the job and placed as a unit. This elimi- 

nates thousands of ties and results in important labor savings. 


The representatives of American Steel & Wire will be pleased to discuss 
with you the many advantages and applications of Welded Wire 
Fabric. Just contact American Steel & Wire, Dept. 9318, 614 Superior 
Ave., N.W., Cleveland 13, Ohio. USS and American are registered trademarks 


American Steel & Wire 
Division of 
United States Steel 


Columbia-Geneva Steel Division, San Francisco, Pacific Coast Distributors 
Tennessee Coal & Iron Division, Fairfield, Ala., Southern Distributors 
United States Stee! Export Company, Distributors Abroad 
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Picks up even 
a whisper! 





“PRIVATE 
NURSE” 


CARE... 
without increasing 
staff! 


That's the kind of service Auth 
VOKALCALL makes possible. This 
fine audio-visual nurses’ call system 
provides instant two-way voice 
communication between patient and 
nurse. It is so sensitive it even picks 
up whispers. 


With VOKALCALL the nurse can an- 
swer calls and talk directly to patients 
without leaving her station; she can 
cancel all signals and ‘“‘listen in’’ to 
each room from her location. The 
Auth VOKALCALL helps her take care 
of more patients, saves her foot- 
steps, and improves her morale. 


Insist upon Auth VOKALCALL for your 
hospital. Visual (only) nurses’ call 
systems also available. 


For more information on 
Auth Electrical Signaling 
Systems for hospitals 
mail coupon now! 


AUTH 

GED ELECTRIC COMPANY, INC. 
Dept. CE-9 34-20 45th St. 
Long Island City 1, N. Y. 


Please send booklet on nurses’ call systems 
Audio-Visual (VOKALCALL) 
0 Visual Only (without voice) 


Name 





Business. 





Address_ 








The Legal Aspect 


MELVIN NORD, P.E. 


Consultant in Legal and Technical Problems 


Patent Attorney 


The Law of Real Property: 


Urban Redevelopment & City Planning 


EMINENT DOMAIN is Closely tied in 
with the entire subject of urban 
redevelopment and city planning, 


‘since both normally require the 


condemnation of large amounts of 
real property. A few relatively re- 
cent cases illustrate the legal prob- 
lems involved in urban redevelop- 
ment and city planning. 


Urban Redevelopment Statutes 


Velishka v. City of Nashua, 106 Atl. 
(2d) 571, a New Hampshire case 
decided July 1, 1954, involved the 
constitutionality of a statute pro- 
viding for the redevelopment of 
blighted areas. . 

The state statute gave the city 
housing authority the power to 
condemn blighted areas, clear the 
land, and sell or lease the cleared 
land to private persons subject to 
conditions consistent with the re- 
development plan recommendations 
at the land’s “use value.” 

One of the grounds of attack on 
the statute was based on the fact 
that the plaintiff's property was not 
in itself “blighted property,” al- 
though it was admittedly in a 
blighted area. The court rejected 
this argument, holding that the city 
has power to condemn all property 
in a blighted area for redevelop- 
ment, regardless of whether each 
individual piece is itself blighted. 

The plaintiff also attacked the 
broad discretionary authority grant- 
ed the housing authority for de- 
termining what a blighted area is, 
claiming that the lack of specific 


directives to the housing authority 
was an improper delegation of pow- 
er by the legislature. The court also 
rejected this argument, stating that 
the nature of the subject matter 
made it necessary to grant the 
housing authority broad discretion- 
ary powers. 

Finally, the plaintiff argued that 
since the cleared land could be sold 
to the private purchasers at a “use 
value” which was less than the cost 
to the city of acquiring and clear- 
ing the land, this amounted in es- 
sence to an illegal gift to such pur- 
chaser. The court also rejected this 
contention, holding that if a pur- 
chaser paid the fair “use value” and 
was subjected to conditions requir- 
ing him to use the land in a man- 
ner consistent with the redevelop- 
ment plan, this was sufficient. 

Thus, the constitutionality of the 
statute was upheld. 

Asch v. Housing & Redevelop- 
ment Authority of St. Paul, 97 N.W. 
(2d) 656 was a taxpayer’s suit seek- 
ing to nullify proceedings of the 
city housing authority by which 
land previously condemned as a 
blighted area, was later resold to a 
private corporation, and to have the 
statute authorizing the proceedings 
declaréd unconstitutional. 

The ‘court held that the resale 
of property to a private individual, 
according to a redevelopment plan, 
is legitimate, and upheld the pro- 
ceeding and the statute. 

These and many other cases 
clearly establish that the mere fact 
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Liquid heat transfer medium 
piped overhead on bridge and 
beneath plant roof in supply 
and return lines. Drops go to 
machinery on main and mez- 
zanine floors, return back to 
return main. 


oy. Insulated outdoor product stor- 
age tank. Temperature is auto- 
matically maintained. 


Separate mixing building. 
Liquid heat transfer medium is 
piped in to automatically keep 
heated process apparatus at 
predetermined temperature. Jacketed hot product lines with- 
in the building are maintained 
at set temperature by liquid 


heat transfer medium. 
Fully-automatic A-C Liquid 


Heater, combination gas- and 
oil-fired unit, rated at 2,125,000 


BTU/hour at 600°F. Single pri- 
mary circulating pump serves 
entire system at approximately 
500 GPM. Pump discharge is at 
25-28 psig. 


No vents are needed on system. 
There is one atmospheric vent 
on the expansion-seal tank on 
the A-C Liquid Heater. The sys- 
tem is thermally stable, wil! not 


vapor-bind, air-lock or flood. 


Incinerator. 








HOW ONE ALLIS-CHALMERS LIQUID HEATER 


SERVES AN ENTIRE PROCESSING PLANT 


In this West Coast plant, one Allis-Chalmers Liquid Heater automatically 
furnishes indirect process heat for all mixing and processing operations and 
outdoor storage tanks. The liquid heat transfer medium is pumped at low 
pressure for a distance of approximately 400 feet and returned by a standard, 
low-head centrifugal pump. All safety valves, relief valves and similar devices 
are eliminated, and there are no explosion hazards. A-C liquid heating 
systems provide maximum safety at minimum cost. 


If higher processing temperatures, automatically controlled and delivered 
at low working pressures, can help increase your client’s output and cut 
production costs, you’ll want to learn more about this liquid heating system. 
It is economical to install and operate, can be applied to existing equipment 
as well as new construction. For bulletins containing complete information, 
contact your nearest Allis-Chalmers office, or write directly to Allis-Chalmers, 
Hydraulic Division, York, Pennsylvania. 


RESEARCH DESIGN 


Hydraulic Turbines & Accessories * Pump-Turbines « Pumps « Liquid Heaters 





i ivisi HYDRODYNAMICS 
Hydraulic Division Rotovaives « Ball Valves « Butterfly Valves « Free-Discharge Valves 


ALLIS-CHALMERS 
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In all these vv: Permal ite 


gives you lightweight fire protection 


at lower cost 


Plaster and concrete made with 
Permalite perlite aggregate give you 
more tested and approved systems for 
fire retardant construction than any 
other light-weight material. 


= Fire ratings from 1 to 5 hours, 
depending on requirements and con- 
struction. 


= Fully tested construction, all with 
building code approval. 


= Important weight savings—on a 
typical column, for example, Perma- 
lite-aggregate plaster fireproofing can 
save from 68% to 89% of the weight 
of other fireproofing systems, and 
still gain a 4-hour fire rating! 


= Ease of application—no expensive 
forms to erect and remove. Permalite 
plaster is applied either by hand, or 
machine, with standard plastering 
practice. 


= Sprayed direct to steel, Permalite 
Acoustical Fire-Gard gains a 4-hour 
fire rating for electrified cellular steel 
floors or roof deck systems—the only 
such 4-hour rating yet approved! 


# Fireproofing and finish coat in one! 
Permalite plaster is a perfect base for 
interior finishing, or may be left undec- 
orated, if desired. 


While well over 50 perlite fireproofing 
systems have building code approval, 
only the 43 most economical are de- 
tailed in the Permalite Plaster Bulletin 
P-11 and the Permalite Concrete Bul- 
letin C-11. Refer to your Sweets File, 
or write for your copies to: 


PERLITE DEPARTMENT, GREAT LAKES CARBON CORPORATION 


612 So. Flower St., 
Los Angeles 17, Calif. 


Permalite is produced only by licensed Permalite Franchisees from 
crushed perlite ore produced by Great Lakes Carbon Corporation 





that some private interest may de- 
rive an incidental benefit from the 
activity does not deprive the ac- 
tivity of its public nature if its pri- 
mary purpose is public. The ma- 
jority of states now have urban re- 
development statutes, and the over- 
whelming majority of the court de- 
cisions have upheld the constitu- 
tionality of these statutes. 

City Planning Laws 

There are two principal types of 
legal problems involving the valid- 
ity of city planning laws. One 
pertains to the relation between 
city planning laws and zoning or- 
dinances. Zonings in general will 
be covered in a future article. The 
other problem pertains to the re- 
lation between city planning laws 
and eminent domain. 

As an illustration of the latter 
problem, we may consider the case 
of Van Patten v. City of Omaha, 
94 N.W. (2d) 664, a Nebraska case 
decided February 6, 1959. 

This was a proceeding by the 
city to condemn land for the pur- 
pose of extending an arterial high- 
way one block to the airport. The 
owners of the property attempted 
to prevent the condemnation of 
their property by pointing out that 
no recommendation of the city 
planning commission had been 
given or obtained, as required by 
the provisions of the statute. 

The statute in question provides 
that the city planning commission 
shall acquire or prepare a city plan 
and shall have the power to carry 
its recommendations out after its 
adoption by the city council. 

The court held, however, that 
this statute had no bearing on the 
present case. The purpose of this 
statute is merely to make a city 
plan legally effective after its ap- 
proval by the city council; before 
that time the city planning com- 
mission is merely advisory to the 
city council. Thus, the fact that 
the city planning commission had 
never prepared any plan which 
covered this particular property 
was held to be irrelevant. ae 
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in DUNHAM-BUSH ‘GD’ Product Coolers 
INNER-FIN 
EFFICIENTLY ENDS 
OUTER FROST 





...and provides entirely separate defrosting circuits 


Dunham-Bush Glycol Defrost coolers, available 
in floor-mounted and ceiling-suspended models, 
feature famed Inner-Fin high efficiency coils, one 
of the most beneficial advances in heat transfer. 

Patented Inner-Fin construction rapidly dis- 
tributes heat to points of critical frost formation, 
resulting in faster, more efficient defrosting with 
minimal rise of room temperature. Such perform- 
ance is especially advantageous in warehouses 
holding perishables, meat-packing plants, and ice 
cream storage areas. 

Additionally—as the ‘GD’ demonstrates—Inner- 
Fin enables more compact design and provides an 
entirely separate defrosting circuit .. . advantages 
possible with no other equipment intended for 
similar application. The separate circuit contains 
the glycol completely, preventing dilution of the 


defrosting medium and eliminating costly neces- - 


sities of distilling and regular replenishment. Also 
prevents air contamination by the defrosting me- 
dium. (For Direct Expansion Ammonia unit, 
specify models ‘“GDA’.) 

Totally, what the ‘GD’ offers you is an inte- 
grated combination of features engineered to 
maximize efficiency. Get more information on the 
‘GD’ and other heavy-duty coolers in the complete 
Dunham-Bush line. Contact the Dunham-Bush 
Sales Engineer near you. 


GLYCOL HEATER KITS 

The defrost circuit comprises 
a glycol pump, shell type heat X 
exchanger, timer, and mag’ 
netic contactor—all supplied 
as an assembled kit. To mini- 
mize glycol heat losses, $ta- 
tion kits outside refrigerated 
area, as close to ‘GD’ units 
as possible. Kits available for 
use with electrical (GEH) or 
steam heating (GSC) of glycol. 


Dunham-Bush,Inc. 


WEST HARTFORD 10 e 


Dunaam-BUSH 


AIR CONDITIONING + REFRIGERATION + HEATING + HEAT TRANSFER 
WEST HARTFORD, CONNECTICUT + 
MARSHALLTOWN [OWA 


MICHIGAN CITY, INDIANA 


CONNECTICUT e U.S. A. 
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How a Tufcor’ roof system — 


CHECK THESE 0 


TUFCOR FEATURES ) ® 
© 


EASY TO INSTALL. Rigid sheets fall quick- 
ly in place, arrive at job in convenient 
bundles. 


FAST PLUG WELDING. Long 21'6” sheets 
cover up to 48 sq. ft., mean fewer laps 
and welds. 


GREATER STRENGTH. Tufcor roof system 
provides safety factor of 5 to 10 times 
design load. 


SAFE WORKING PLATFORM. Trades move 
in as soon as sheets are welded in place. 
No planking needed. 


FAST PLACING OF INSULATION. As 
quickly as placing sheets! Less labor. 
Faster job completion. 


FIRM ROOF BASE. Rigid system provides 
flat base for built-up roof, speeds 
roof application. 
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of construction 


Check features. Compare with other systems. You’ll see why Tufcor provides the 
lowest-cost roof assembly available. Construction is finished in three steps: 
(1) place Tufcor; (2) pour insulation; (3) apply built-up roof. Many qualified 
lightweight insulation applicators are now available to do an expert job. Consider, 
too, services you get from the producers of Tufcor. Granco pioneered in devel- 
oping present-day Joor and roof systems. ..maintains continuous research to 
keep its engineers, salesmen and distributors up-to-date on roof construction 
techniques. Like more information? Simply mail the coupon below. 
































ONE APPLICATOR. One firm places Tufcor 
and insulation. Fewer job phases to co- 
ordinate. Fewer delays. 


GALVANIZED SHEETS. Permanent. No 
painting. Minimum maintenance. Under- 
side stays attractive. 

FULL LINE. Tufcor is available in 26, 24, 
22, 20, and 18 gage to span any struc- 
tural layout. 
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VAPOR BARRIER. Tufcor prevents pen- 
etration of warm, moist air, keeps insu- 
lating concrete dry and effective. No wall 
vents or ceiling insulation needed. Heat- 
ingand airconditioning costs are reduced. 


FIRE-RESISTANT. No combustible mate- 
rials in a Tufcor system! Exposed deck 
has a UL fire-resistant rating. Compare 
insurance savings over other systems. 
Tufcor saves on sprinkler heads, too. 
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ROOF SYSTEM MEETS ALL NEEDS... 
strength, insulation, permanence, fast, 
economical construction. System weighs 
4 to6 psf less than most types of roof con- 
struction, saves on structural framing. 


TU 


QUICK AVAILABILITY. More than 100 
Granco stocking distributors, located 
from coast to coast, assure you of fast, 
dependable delivery and immediate, ex- 
perienced field assistance. 


OR 


"® 
FROM THE IGRANCO] FAMILY 


FLOOR AND ROOF SYSTEMS FOR EVERY TYPE OF FRAMING 


Granco Steel Products Co., 6506 N. Broadway, St. Louis 15, Missouri 
A Subsidiary of GRANITE CITY STEEL COMPANY 


MAIL FOR FREE TUFCOR MANUAL 
Just sign coupon. . .clip to your company 
letterhead...mail today. Att’n: Dept. CE-96. 





Our catalogs are filed in Sweets! 
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MN GW General Electric Integral Distribution Center 


307% SMALLER UNIT 


GENERAL ELECTRIC’S NEWLY DESIGNED IN- 
TEGRAL DISTRIBUTION CENTER meets today’s 
premium for building space—leaving you up to 
30% more usable floor space than old designs. 
This new one-piece center combines primary 
switching, a transformer and a breaker panel into 
one integral unit. It features a steamlined, 
modern design with no protuberances or jacking 
bosses that take up valuable space. Also, all high- 
and low-voltage components are front-accessible, Ui 
eliminating need for aisle space on the sides and YA ine: 














back of the unit. 

Type H insulation (in units up to 5000 volts) 
has enabled General Electric engineers to design 
these new one-piece centers up to 23 per cent 


lighter and up to three feet narrower. At the UNIT NOW OCCUPIES 30% LESS 


same time, the new G-E unit gives you an ideal 


balance of quiet operation, easy installation FLOOR SPACE THAN OLD DESIGN 


features and safe, reliable operation. 

EASY TO BUY, EASY TO INSTALL—G-E Integral 
Distribution Centers are ordered, shipped and 

installed as single units. No special installation and 
tools are required. 
QUIET OPERATION—Sound levels are consider- 

ably lower than previous designs—up to 16 THERES’ NO NEED FOR A 2-FT. 
decibels quieter than NEMA standards for trans- 

formers of similar ratings. AISLE IN BACK OR SIDES 
COMPLETE LINE—New G-E centers, featuring 
QHT* transformers, are available from 75 to 225 
kva, and offer new flexibility in selection of 
secondary feeder components for lighting and 
distribution panels. (General Electric also offers 
Class B insulated distribution centers for applica- 
tions above 5,000). 

Why not specify the distribution centers that TOP VIEW 
give you plenty of “elbow room’’—General Elec- 
tric’s new Integral Distribution Centers. Want 
more information? Send in the coupon below or 
contact your nearby General Electric Represen- 
tative. 

*Quiet High Temperature dry-type transformers. 


GENERAL @@ ELECTRIC 


ORDERS, SHIPS AND INSTALLS AS 
SECTION 8411-9 
ONE INTEGRAL UNIT GENERAL ELECTRIC CO. 


Integral construction of G-E Integral Distribu- SCHENECTADY 5, N. Y. 
tion Centers combi transformer, high- and Please send me GEA-6928, ‘General Electric 
low-voltage compartments into one easy-to- NEW Type H Integral Distribution Centers.” 
order, easy-to-install unit. High-voliage section NAME 
(left front) and low-voltage section (right front) — 
offer a wide selection of accessories to meet in- TITLE __ 
dividual application requirements. Transformer COMPANY 
(right rear) is vibration-isolated from the rest of 
the unit by rubber pads, significantly reducing ADDRESS 
sound levels. CITY. 
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What Engineers and Architects Ask Us About 
Temperature Controls for Smaller Buildings 


<—s 





OFFICES) BANKS CLUBS 


RESTAURANTS CHURCHES 


+1 oj a Lele) Ee) 


HOSPITALS 


CLINICS 


MOTELS 


INDUSTRIAL BUILDINGS 


Q. Isn't it unusual to recommend pneumatic controls 
for the smaller installations? I always thought pneu- 
matic controls were for the big jobs only. 


A. Not at all. Johnson has always done work in buildings 
of all sizes. Naturally, you hear more about the big ‘‘name’”’ 
jobs, but every year Johnson also furnishes pneumatic con- 
trols for thousands of small and medium size heating and 
air conditioning installations. 
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Q. To be practical, how small can a building be and 
still use a pneumatic control system? 


A. Since building size has nothing to do with building 
quality, size isn’t the problem at all. A quality-built small 
building needs just as good a control system as a first class 
big building. That means pneumatic controls if you want 
to give your clients big-system standards of comfort, effi- 
ciency and economy. 
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Q. What help does Johnson offer the engineer and 
the architect? 


A. Johnson accepts complete responsibility for all control 
work. A Johnson engineer will plan a control system to 
meet your exact needs, no matter how small the job. His 
recommendations are backed by the Johnson organization's 


Q. What advantages does the owner get from pneu- 
matic control systems? 


A. They are much simpler and involve fewer components 
than other types. They require less supervision and are 
easier and less costly to maintain. Since each system is 
specially planned, they assure the greatest long range econ- 
omy in the operation of heating and cooling systems. And, 
of course, nothing else combines the accuracy and depend- 
ability of pneumatic controls. 


JOHNSON , CONTROL 


PNEUMATIC SYSTEMS 
DESIGN * MANUFACTURE °¢ INSTALLATION © SINCE 1885 
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74 years’ experience with all types of systems and all makes 
of equipment. Likewise important, all installation work is 
done by Johnson’s own full-time installation mechanics. 
There’s no need for you to spend valuable time on planning, 
estimating, supervisory or installation details. Thus, Johnson 
helps simplify your work, saves your time and gives your 
client a top notch control system. 





Q. Who does the owner look to for service when he 
uses pneumatic controls? 


A. A good question and especially important to the smaller 
owner. Johnson backs its systems the way you wish all 
manufacturers could —by our own full-time, factory-trained 
mechanics, whose only job is the maintenance and repair 
of Johnson equipment. These men are stationed in over 
200 cities. Nobody in industry gives better or more com- 
plete service than Johnson. 


A nearby Johnson engineer will be glad to answer your ques- 
tions about pneumatic controls and explain their applicati 

the smaller systems. Ask for his recommendations on your next 
problem. There is no obligati Joh Service Company, 
“ilwaukee 1, Wisconsin. Direct Branch Offices in Principal Cities. 











AN OUTSTANDING technical program 
drew an attendance of 526 to the 
annual convention of the Structural 
Engineers Association of California, 
held at Coronado. Consultants in 
private practice always have taken 
a prominent part in the activities 
of the association, which has about 
1250 members, and this again was 


from the West Coast 


RALPH S. TORGERSON 
West Coast Editorial Representative 


evident at the technical sessions. 


Seismic Design Manual 


On October 2, 1958, the Board of 
Directors of SEA approved a state- 
ment covering “Recommended 
Lateral Force Requirements” for 
earthquake design. Later the 1959 
Seismology Committee was asked 





MASTER: “VANE 
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through the blower. Can be adjusted 
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to a Standard 
Not Down 
to a Price. 
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to develop a manual as an elabora- 
tion and guide to its application. 

Charles DeMaria, president of 
the Structural Engineers Associa- 
tion of Northern California, pre- 
sided at the first technical session 
during which this “Manual of 
Standard Practice in Seismic De- 
sign” was discussed by John Rinne 
and Herman Finch. The manual is 
not intended to be a compendium 
of all knowledge on earthquake de- 
sign, nor is it a handbook for the 
inexperienced engineer. The earth- 
quake phenomenon is complex in 
its manifestations, and codes pro- 
viding minimum design criteria 
are, of necessity, simplified. The 
good judgment of the experienced 
structural engineer must be relied 
upon for specific structures, even 
after recognizing the advances in 
knowledge in recent years. 

It is expected that the manual, 
soon to be published, will have 
state-wide acceptance by engineers 
and governmental bodies. Herman 
Finch said that the format calls for 
a series of brief topics, arranged 
so that reference can be made to 
any portion without complete 
study. The arrangement will be 
logical rather than alphabetical. 


Reinforced Concrete Research 


Leo H. Corning, of the Portland Ce- 
ment Association, outlined his as- 
sociation’s program of research in 
seismic design of multistory rein- 
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Steel 
will 
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Preparations are nearly complete . . . and soon this giant 60-ton ladle, built to A.I.S.E. 
specs, will be pouring out profit for another satisfied Whiting customer. Cast steel trunion 
bases, forged steel trunions, and adjustable swivel-type bottom tapping lever guarantee 
low maintenance... easy control. . . long, rugged service life. When you need ladles— 
capacities from 100 Ibs. to 200 tons—specify Whiting! 


FREE CATALOG... Describes over 200 ladle types and sizes. Write today! 
Whiting Corporation,15655 Lathrop Avenue, Harvey, /I/linois. 


7 Sth year & COST-SAVING EQUIPMENT...THE WAY TO HIGHER PROFITS 


2 WHITING 


MANUFACTURERS OF CRANES; TRAMBEAM HANDLING SYSTEMS; TRACKMOBILES; FOUNDRY, RAILROAD, AND SWENSON CHEMICAL EQUIPMENT 
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..-- where BOILERS move 
UP and DOWN 
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4" STEEL 
BARCO BALL JOINTS 
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BARCO Ball Joints 


The schematic diagram at left shows how Barco Flexible 
Ball Joints of steel construction are used in a new Florida 
utility plant—design pressure 600 psi, 500°". The above 
photo shows a close-up view of two of the joints (see 
orrows). Two more matching joints, 4” and 6", are 
located out of the picture to the left. The 4” joints have 
metal gaskets. The same utility also uses 10” Barco joints 
on gas fuel lines. Other uses in power plants are for 
flexible connecting lines to oil burners, soot blowers, and 





other auxiliary equipment. 





Flexible Pipe Connections! 


The rapidly increasing use of Barco Flexible Ball Joints for solving 
piping problems in POWER PLANTS is significant for several 


key. reasons: 


Substantial space saving as compared to other methods in crowded piping areas, 


Unlimited flexibility and movement. Utmost simplicity. 


No heavy pipe anchoring required. No “end thrust” developed under pressure. 


Ability to handle compound movement (where twisting is combined with thermal 


expansion and contraction). 


Easy to engineer joints into piping to provide for any degree of flexibility, expan- 


sion, or movement required. 


Maximum safety for high temperature applications. All-metal construction available. 


Special alloys can be specified. 


el L 





Basic design is pressure ing agai 


and self-adjusting for wear. 


Virtually no deterioration. Able to stay in service for years without repairs or 


maintenance. No lubrication. 


New Bulletin No. 31 contains interesting diagrams showing how to 
solve many common pipe expansion problems EASILY, ECONOMI- 
CALLY. Ask for a copy; see your nearest Barco representative or 


write: 


MANUFACTURING CO. 


572N Hough Street, Barrington, Illinois 


The Only Truly Complete Line of 
Flexible Ball, Swivel, Swing and Rotary Joints 


in Canada: The Holden Co., Ltd., Montreal 
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forced concrete buildings. John A. 
Blume, consulting structural engi- 
neer, San Francisco, and Dr. N. 
M. Newmark, head of the Civil En- 
gineering Department, University 
of Illinois, were retained as con- 
sultants and principal authors of 
the contemplated PCA manual. 

Corning referred to conferences 
arranged with members of the SEA 
Seismology Committee, represent- 
ing north, south, and central re- 
gions, at which an alternative Sec- 
tion (j) was worked out in April 
1959. This section, covering rein- 
forced concrete design, now reads: 

“Buildings more than 13 stories 
or 160 feet in height shall have a 
complete moment resisting space 
frame capable of resisting not less 
than 25 percent of the required 
seismic load for the structure as a 
whole. The frame shall be made 
of ductile material or a ductile com- 
bination of materials. The necessary 
ductility shall be considered to be 
provided by a steel frame with 
moment resistant connections or by 
other systems proven by tests and 
studies to provide equivalent ener- 
gy absorption.” 

In support of the modification 
of Section (j), PCA is proceeding 
with a constructive program. The 
Association proposes to make avail- 
able to the structural engineering 
profession technical information on 
the design of multistory reinforced 
concrete buildings for earthquake 
motions. These data would facili- 
tate the design of structures that 
not only will meet code require- 
ments and the recommendations of 
the Committee, but that also will 
survive moderate earthquakes es- 
sentially undamaged and the most 
severe probable earthquake with- 
out collapse, loss of life, or extreme 
property damage. The program, 
actually under way since the first 
of the year, includes five phases: 

{ Retain structural engineer-experts 
in seismic design as consultants 
on a research program and prepara- 
tion of a design manual. 

{Study available research data 
relative to the behavior of rein- 
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in an emergency... 


CT ATV IVAN 


ENGINE INSTALLED BY POWER SERVICE CO., ATLANTA, GEORGIA 


in case of five and power failure 


V-85 
ENGINE 


DRIVES PUMP 


to protect the Georgia Division Plant of 
LOCKHEED AIRCRAFT CORPORATION 


The largest aircraft plant under one roof in the United 
States—Air Force Plant No. 6 at Marietta, Georgia— 
is operated for the Air Force by Georgia Division of 
Lockheed Aircraft Corporation to build C-130 Hercules 
Cargo-Troop Carriers. Here—-ready for emergency—is 
a Buffalo 10’’ Class S double suction pump with 2214” 
diameter impeller, driven by a V-85 Climax 390 hp 
engine. With its minimum capacity of 4500 gpm at 
100 psi discharge head, this unit will go into action 


CLIMAX ENGINE MANUFACTURING CO. ° 
FACTORY—CLINTON, 
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DIVISION OF WAUKESHA 


pumping water in the event of fire and a power failure. 
The V-85 Climax Engine—8-cyl., 60° V-type, 7'4-in. 
bore x 7-in. stroke, 2474 cu. in. displ. 
or natural gas. Fuel economy is built in. The unusual 


—burns butane 


compactness of Climax V-8 design means more power 
packed into less space. Rugged, too, for durability with 
dependability in continuous duty utility plant pumping 
and generator service. For all its plus-value features 


get Bulletin SA-584. 


IOWA 


CL-110 


MOTOR COMPANY 
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How compact, packaged 
Cleaver-Brooks Progress boilers’ 
low headroom simplifies 


installation in tight quarters: 
example — Peerless Automatic 
Machine Co. 


Presto! A simple decision helped 
this Cleveland company trans- 
form a headache into a blessing. 

Their problem was to install 
a 60 hp boiler in a room with 
unusually low headroom (only 
86 inches floor to ceiling) with- 
out expensive and extensive 
structural work. 

They selected a packaged 
Cleaver-Brooks Progress boiler 
for heating their plant and of- 
fices. This unit, because of its 
70-inch height and compactness, 
gave them 16 inches of head- 


room above the vent. It was a 
neat fit and there were subse- 
quent benefits, too: 

As reported, ‘The oil and gas- 
fired Progress is very responsive, 
steams quickly, holds flue gas 
temperatures very lowand itscom- 
bustion efficiency is very high.” 

Why don’t you, too, investi- 
gate. Discover why you'll be 
money ahead with a quality-built 
Cleaver-Brooks Progress boiler 
(7 sizes to 2,010,000 Btu) — in 
initial cost, in operating cost, in 
lasting high efficiency and free 
starting service. See your rep- 
resentative or write CLEAVER- 
BROOKS COMPANY, Dept. P, 
321 E. Keefe Ave., Milwaukee 


12, Wisconsin. 
Cleaver 499 Brooks: 


ORIGINATORS AND LARGEST PRODUCER 
OF PACKAGED BOILERS 


Picture shows Progress Boiler being lowered through a 


58-inch wide opening 


i. 


in 


the boiler room ceilin 
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forced concrete structures and de- 
tails under dynamic loading. 

{ Conduct theoretical studies and 
physical research in the PCA lab- 
oratories and in university labora- 
tories of the ductility and energy 
absorption capacity of reinfurced 
concrete frames; investigate de- 
tails of reinforcement at column- 
girder connections to insure de- 
velopment of theoretical strength of 
members subject to reversal of 
stress in shear, bond, and anchor- 
age, as well as flexure, and com- 
bined bending and axial load be- 
yond the normal range of stress and 
deformation. 

{Prepare and publish a compre- 
hensive manual on the design, de- 
tailing, construction, and inspection 
of multistory reinforced concrete 
buildings subject to earthquake 
motions, and to issue interim in- 
formation as it becomes available. 
{ Conduct a series of education 
courses by competent structural en- 
gineers on the subject matter of the 
manual and such other subjects as 
may be considered pertinent. 

It was pointed out by Corning 
that over the years PCA had con- 
ducted considerable physical re- 
search on the behavior of concrete 
structures during earthquakes and 
recently more research concerning 
the ability of structures to resist 
blast forces. This material contains 
sufficient information on which to 
base the preparation of a design 
manual. The manual as now in 
progress will have six chapters, 
covering these topics: earthquake 
ground motion and its effects; ba- 
sic principles of earthquake resist- 
ance design; discussion of design 
specifications and philosophy; be- 
havior of reinforced concrete mem- 
bers; design of reinforced concrete 
members; and procedures for con- 
struction and inspection. 

Blume explained that the PCA 
program is being approached care- 
fully and objectively, in the belief 
that it will contribute not only to 
the improved use of reinforced 
concrete for seismic resistance, but 
also to improvement in concrete 
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~ 3 NEW G-E MOTORS 


AND 42 QUALITY 
IMPROVEMENTS 


A family appearance in power station motors 

and 42 basic design improvements are now 

available from General Electric. The three 

new enclosures shown here enable electric 

utilities to select power station motors with 

the same modern appearance. And all of BOILER FEED: PUMP MOTORS— 

these new motors contain the same advanced Large 2-pole dripproof motors are acoustically theated 
features, painstakingly engineered to meet for quiet operation—give long, refiabls _ sprvice 
electric utility standards of reliability. 


Among the 42 quality improvements avail- 
able on all G-E boiler feed pump motors, are: 





@ Polyseal* insulation system—sealed against moisture; 
resists fly ash, most other abrasives. 


Patented tying system—heat hardened Permafil glass 
rovings hold end turns of form wound coils in a vise- 
like grip for maximum support. 


Rugged frames—provide added rigidity and strength 
required for power station service. 


Extremely low noise level—now possible with proven 
acoustic treatment. 


Stator connections—all brazed for more uniform 
strength, reliability. 


Controlled slot wedging—provides tight, stable fit, 
virtually eliminates coil looseness and resultant wear. 


FOR THE COMPLETE STORY on G.E.’s 3 new 

power station motors and 42 quality improve- 

ments, contact your G-E Apparatus Sales G-E WEATHER PROTECTED MOTORS— 
engineer or write Section 884-3, General give better protection against rain, snow—even 
Electric Co., Schenectady 5, New York. hurricanes—exceed NEMA Type I! definition 


*Trademark of General Electric Co. 


Progress /s Our Most Important Prodvet 


GENERAL @ ELECTRIC 


G-E TUBE-COOLED TEFC MOTORS— 
are designed for easy disassembly, main- 
tenance and inspection; computers select 
optimum number, size and arrangement \ 
of tubes for most effective ventilation —_ 
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PROJECT ‘8000'— 

a major General Electric pro- 
gram of research, product rede- 
sign, advanced manufacturing 
and Improved customer service 
on a-c motors 150- to 6000-hp. 














corrosion 
resistant 


URAGO 


replaces costly metal fabrications 


in the 
METALWORKING 
industry 

Ceilcote engineers complete ven- 
tilating systems, gas scrubbing 
towers, hoods, tank covers, ducts, 


recovery tanks and other custom- 
ized fabrications. 





in the 


TEXTILE 
industry 


Complex rayon spin machines, 
feed pipes, filters, screens, tanks 
and similar equipment are fab- 
ricated from Duracor. 





in the 


PETROLEUM 
industry 


Acid storage tanks, tank trailers, ex- 
haust systems, pressure pipes and 
other Duracor products are render- 
ing outstanding service. 





in the 


CHEMICAL 

industry 

Duracor is used extensively for 
special processing equipment, 
processing tanks, laboratory sinks, 
brine tanks, acid storage tanks, 
covers and ventilating systems. 


Save up to 40% over costly metal structures 
with Duracor processing equipment and ventilat- 
ing systems! A product of Ceilcote’s 33 years of 
corrosionproofing experience, Duracor combines 
extreme chemical resistance and high strength 
with light weight, heat and flame resistance. 
WRITE TODAY FOR VISUAL STAND- 
ARDS AND INDUSTRY SPECIFICATIONS! 






PHYSICAL PROPERTIES 
Tensile ine’ p.s.i.: 
11,000-15,000 

Flexural nel p.s.i.: 
20,000-30,000 


Tensile Modulus of Elastic- 
ity p.s.i.: 1.2—1.4 x 10¢ 
Flexural Modulus of Elastic- 
ity p.s.i.: 0.78—1.6 x 10* 
Impact Izod, Notched 
ft.-Ibs./in.: 30—40 
Specific Gravity: 1.4 
Coefficient of oe 
Expansion: 9.5 x 1 
in./in./°F. 

Standard Color: 

Light Green/Gray 


Maximum Temperature 
(Exposure): To 500°F. 





THE CEILCOTE COMPANY, inc. 


4872 Ridge Road * Cleveland 9, Ohio 
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and seismic design in general. He 
commented that reinforced con- 
crete, unlike plain concrete, can 
be ductile, can absorb energy, and 
can have a storehouse of resistance. 
One of the basic problems of the 
program will be to assign reliable 
values to these properties. 
Pointing out the practical aspects 
of his portion of the PCA program, 
Blume said, “We structural engi- 
neers have to keep a constant watch 
on the time and money required to 
design and to construct buildings 
and other structures . What is 
needed for the most effective and 
practical utilization of reinforced 
concrete for earthquake resistance 
. is a better general knowledge 
and appreciation of earthquake 
phenomena and of how the com- 
posite material (reinforced con- 
crete ) reacts all the way to failure.” 


Drift Problems 


Separate papers on drift were pre- 
sented by three consulting struc- 
tural engineers: Henry J. Degen- 
kolb, of San Francisco; Roy G. 
Johnston, of Los Angeles; and 
James Ruderman, of New York 
City. Degenkolb noted that in his 
calculations for drift he was con- 
cerned with wind forces only, that 
a major earthquake will move the 
structure regardless of the design. 
He further commented that the 
drift or deflection of a building 
will reflect the honest engineering 
that went into the design. Degen- 
kolb pointed out that occupants do 
not feel deflection, only sway or 
drift, and that the psychology in 
this field has not been investigated 
thoroughly. He concluded by say- 
ing that he opposes drift limitations 
in building codes as tending to 
limit design. 

Johnston opened his talk on drift 
by quoting from the Los Angeles 
City ordinance, “Lateral deflection 
or drift, of a story relative to its 
adjacent stories, shall be consid- 
ered in accordance with accepted 
good engineering practice.” The 
structural engineer thus is cau- 
tioned to exercise proper judgment 
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HAUGHTON 


Now—elevator performance in any building can be precisely 
measured under a// traffic conditions for any predetermined 
time period. Through our development work in Elevonics*, 
new instrumentation has been created that “‘sees’’ every move 
an elevator makes. . 
visual record of starts, stops and waiting time. 


. and automatically charts a continuous 


This information is of incalculable value to evaluate the 
quality of elevator service. And it provides, for the first 
time, a truly uncontestable basis for sound corrective action. 


EMBLEM OF 

EXCELLENCE 

IN VERTICAL> 
I it I TRANSPORTATION 


HAUGHTON 


ELEVATOR COMPANY 























elevonics 


* aughton's advanced program in elevator systems re- 
search and engineering, with specific emphasis on the 
creative application of electronic devices and instrumen- 
tation for betterment of systems design and performance. 


This is but one of many ways that Haughton skills and ex- 
perience are shaping the new technology in vertical trans- 
portation . . . and creating superior new standards for design, 


modernization, maintenance. 


Swift, smooth, dependable elevator service is an unfailing 
source of satisfaction for building occupants, visitors and 
owners. Be certain your elevators are doing the best possible 
job. Ask your Haughton representative to let you see them 
in action—through the eyes of Haughton Elevonics. 
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Sdct WEINMAN 
pumps for both 
economy and quality 


50th 





* Versatile, low-cost Weinman centrifugal pumps are 
preferred by engineers for practically every phase of 
liquid handling. In addition to savings in initial cost, 
you benefit from economies in operating and mainten- 


ance expense. 


* These pumps combine a one-piece bearing frame with 
an efficient working head. Results? Plenty of pumping 
power, long trouble-free service. Routine maintenance 
is easy. And, the compact design of these pumps lessens 


shaft overhang, reduces vibration. 


* Write us for Bulletin No. 500 which describes Wein- 
man single-stage, end suction pumps. Or, call your 
Weinman pump specialist. He’s listed in the Yellow 
Pages of your telephone directory. 


ae WEINMAN PUMP fe 


MEMBER 


290 SPRUCE ST. COLUMBUS 8, OHIO 


CENTRIFUGAL SPECIALISTS 
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but is not required by law to con- 
form to detailed and_ specified 
criteria. Johnson commented that 
to attempt to legislate against 
plaster cracks, or to try to prevent 
all nonstructural damage and any 
personal folly in a chaotic earth- 
quake, is impossible. 

Summing up, Johnston said: 
lateral deflection control is varied, 
complex, and must suit the pattern 
of the structure and the economics 
of the problem; drift limitation 
should depend on whether the non- 
structural elements are _ rigidly 
anchored, flexibly attached, floated 
free, or permitted to crack; degree 
of drift limitation should be con- 
sistent with the forces involved, 
for example, the maximum re- 
corded wind load in Los Angeles 
of approximately 65 mph is far dif- 
ferent than the hurricane velocities 
of the eastern seaboard; and sep- 
aration between buildings, although 
not directly related to the problem, 
should be great enough to permit 
a maximum lateral movement of 
the structure. 

Ruderman stressed the impor- 
tance of avoiding discomfort to oc- 
cupants by minimizing the sensa- 
tion of sway caused by wind. This 
disturbing effect is not produced 
only, or even principally, by wind 
magnitude. Steady pressure causing 
deflections of even large magni- 
tudes will cause no perceptible sen- 
sation to the occupants. It is the 
sudden release of this potential 
energy between gusts or the change 
in velocity or direction of the wind 
that can cause disturbing sway. 
The amplitude is not as significant 
as the velocity of motion. It thus 
is related to the period of vibration 
of the structure. 

Ruderman noted that in the last 
two decades a new uncertainty has 
been introduced. The buildings dif- 
fer in many basic respects. Masonry 
walls often are replaced by metal 
and glass “skin,” lessening rigidity 
and mass, and in New York the 
tendency has been to reduce floor 
to floor height and still provide for 
duct distribution, resulting in shal- 
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\Fire Alarm 
Systems... 
WHEN SECONDS MEAN SAFETY... 


Couch modular fire alarm systems 
are designed for flexibility — 
Building-block units 

in the control panels provide for 
more horns or bells per circuit — 
a wider variety of combinations — 
custom installation 

for complete 

and safe building coverage. 

sie U/L approved design 
““to.meet state and local codes. 

Yo r step-by-step guide 


‘ %, toF ire Alarm System design, 
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low beam depth. The steel frame, 
assisted by little more than the 
floor construction and core parti- 
tion, now must take all of the later- 
al force and deflect accordingly so 
that a casual acceptance of pre- 
vious data may lead to unpleasant 
results. Ruderman also discussed 
design approaches adapted to pres- 
ent methods of construction. 


Steel Construction 
N. W. Beattie, president of SEACC, 
introduced Edward R. Estes, AISC, 
at the second technical session. 
Estes said that AISC recently has 
cooperated jointly on research pro- 
grams, bringing a broader range of 
viewpoints and experiences into the 
planning and supervision of proj- 
ects. Participants follow the prog- 
ress of the study closely, and find- 
ings are put in use much more 
quickly. Among the projects dis- 
cussed by Estes were design and 
use of bolts and rivets and a new- 
ly developed theory for predicting 
ultimate strength of plate girders. 
A paper on “Dynamic Testing of 
Structural Members,” by J. R. All- 
good and Warren A. Shaw, U.S. 
Naval Civil Engineering Research 
and Evaluation Laboratory, was 
delivered by Allgood. He stated 
that dynamic testing of structural 
members is required to verify or 
refute the judgment and assump- 
tions upon which a theory is based. 
Structural dynamics are especially 
important since the advent of the 
nuclear bomb. Allgood explained 
the action of a blast simulator that 
has been developed recently for 
the Navy. This device enables the 
dynamic or static loading of full 
scale structural components under 
laboratory conditions. Total loads 
up to 260,000 pounds, correspond- 
ing to pressures of 185 psi may be 
applied in 0.001 of a second. 


Folded Plate Design 


Milo S. Ketchum, consulting engi- 
neer, of Denver, Colorado, spoke 
on “Folded Plate Design and Con- 
struction.” Ketchum believes that 
folded plates have the advantage 


CONSULTING ENGINEER 





CAPACITY! FLEXIBILITY! ECONOMY! 
PERFORMANCE! ... everything you 


want in a material handling plant 


You determine exact performance specifications for the 
material handling plant your client wants. Roberts & 
Schaefer can meet your specifications, however exacting, 
with all required processing, distributing and storage sys- 
tems. It takes specialized experience, creative engineering 
skills and strong resources to deliver . . . as Roberts & 
Schaefer can and does. R&S will work closely with your 
staff on any phase of design and engineering — and is 
prepared to take full responsibility for construction. Good 


oS (1 ; 
team work will get the job done right! r ( ry 
Ky aa wi 


a 





ENGINEERS & CONTRACTORS : 
=, | ROBERTS & SCHAEFER 
i </s 201 NORTH WELLS STREET HICAGO 6, ILLINOIS | C or ae an 


NEW YORK 19,N.¥. © PITTSBURGH 22,PA. «© HUNTINGTON 10,W. VA. « ST. PAUL 1, MINN. 


DIVISION OF THOMPSON-STARRETT COMPANY, INC, 


DECEMBER 1959 





HEAT 
MAY BE 
ROBBING 
you 
OF 


PANELBOARD= 


CAPACITY 


If fuses blow inexplicably or breakers trip seemingly without 
cause . . . heat may be the hidden trouble-maker. Heat can trick 
a thermal circuit protector into opening a safe circuit. All it takes 
is the combination of high ambient temperatures and the inherent 
electrical heating common to thermal elements. 


This cannot happen with the Heinemann circuit breaker. 


The Heinemann breaker operates on a_hydraulic-magnetic 
principle; it works on current . . . not heat. Ambient temperature 
has no effect on current-carrying capacity or set tripping points, 
so there’s no need for compensation or de-rating. The breaker 
will always carry its full rated load. A 20 ampere rating on a 
Heinemann breaker means 20 amperes of usable capacity .. . 
under any conditions. And no nuisance tripping, ever. 


If you’re plagued by “heat happy” panelboards, you’d do well 
to consider replacement with Heinemann Panelboard Circuit 
Breakers. Conveniently enough, they’re dimensionally interchange- 
able with many other makes of breakers. 


FOR MORE INFORMATION, SEND FOR BULLETIN 3103 


HEINEMANN ELECTRIC COMPANY 


12. Plum Street, Trenton 2, N. J. 
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over other shell structures in that 
they can be analyzed with con- 
siderable precision by using the or- 
dinary tools of structural analysis. 
He commented that this is not true 
of most other shell structures. The 
calculations for folded plates are 
concerned with the interaction of 
only a few plates and conform to 
the beam formula. He gave a sim- 
plified picture of folded plate an- 
alysis, and also described in detail 
several recently constructed struc- 
tures using this particular form of 
roof construction. 


Rivet Fasteners 


Walter S. Hyler, of the Huck Manu- 
facturing Co., Detroit, Michigan, 
demonstrated Huckbolt fasteners 
and outlined their development. 
The Huckbolt fastener, marketed 
for many years in sizes from 5/32” 
to 3/8” diam., now is available in 
5/8” and 3/4” diam. Hyler’s re- 
marks were concerned with the 
larger sizes and their application to 
the construction industry as a rivet 
replacement. He demonstrated the 
principles that make the Huckbolt 
a permanent fastener and con- 
cluded his remarks by saying that 
allowable design stresses for hot 
driven rivets also can be used for 
this fastener. 


Panel Highlights the Practical 


Harold Omsted, president of 
SEASC presided at the final tech- 
nical session. A panel, consisting of 
Mark Falk, San Francisco, chair- 
man; James L. Stratta, San Fran- 
cisco; M. J. Heller, Sacramento; 
Allen H. Brownfield, Sacramento; 
and S. B. Barnes, Los Angeles, con- 
ducted a session on “Practical Les- 
sons Learned Through Structural 
Design and Construction. Chair- 
man Falk in his introduction com- 
mented that this was a first in SEA 
convention history in that “most of 
the remarks are going to call at- 
tention to unhappy experiences 
someone else has had.” 

Brownfield opened the discus- 
sion, illustrating his subject, 
“Shrinkage of Prestressed Lift 
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Now a stoker fired steam generator with the 


advantages of a heat 


engineered “package’”’ 





The same engineering excellence that gives standard 
Foster Wheeler oil and gas fired steam generators their 
convenience, dependability and economy is built into 
this new, stoker-fired packaged unit. 

It is designed for semi-automatic operation, compar- 
able with the newest gas and oil fired packaged steam 
generators. The push of a button can bring it on or off 
a banked fire. The firing front can be converted for oil 
firing over a weekend. Shipment in three major sub- 
assemblies materially reduces the amount of labor as 
compared to field erection of coal burning steam gen- 
erators of similar capacity. 

In brief, this new packaged steam generator is every- 
thing you would expect from the company that originated 
the ‘‘steam package concept’’. In a series of exhaustive 


tests, the new unit has exceeded all expectations for 
capacity and efficiency. 

If you are in an area where coal would be your most 
economical fuel, you will find it well worth your while to 
get full information on Foster Wheeler’s new stoker 
fired packaged steam generator before writing specifica- 
tions for any new steam generating installation. It is 
available in three standard sizes: 43,000 lb, 50,000 Ib 
and 63,000 lb of steam per hour at 250 psi. Or, if an oil 
or gas fired unit would be more suitable, get specifications 
on Foster Wheeler’s full line of packaged steam genera- 
tors in capacities from 13,000 lb/hr to 100,000 lb/hr. 


Heat Engineered products, plants and processes... for 
the world’s industrial progress. ' 


Write to: Foster Wheeler Corporation, 666 Fifth Ave., New York 19, N. Y. 
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Specify a 


Liquidometer Gauge 


Easy to read as a clock. A Liquidometer 
Gauge indicates the exact level at all times 
... Shows it at a glance. And gauge operation 
is completely automatic —as far as 250 feet 
from the tank — without need for auxiliary 
power of any kind. 


A Liquidometer Tank Gauge measures 
virtually any liquid. It’s simple to install — 
requires no maintenance. Many have pro- 
vided over 30 years of efficient, dependable 
service. All are approved by Underwriters’ 
Laboratories and Factory Mutual. 


Whether your gauging needs require an 
automatic Liquidometer Gauge, a hydro- 
static Levelometer or a tank-site-indicating 
Direct Reader, you'll get the best by speci- 
fying Liquidometer, For complete details 
write Dept. C. 


qontree , 
5 A --of proven quality 
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Slabs,” with slides. He described 
the California State Division of 
Architecture’s first lift slab experi- 
ence at Vacaville, California, in 
1954. Due to symmetry and good 
perimeter connections at the walls, 
no perceptible shrinkage occurred 
and the Division proceeded with 
several other designs. However, in 
February 1957, C. M. Herd ap- 
proved a shrinkage testing program. 
Brownfield then detailed the re- 
sults of this program. No safety 
problems were found, but positive 
methods to avoid noticeable crack- 
ing were developed. 

Barnes spoke of insurance inves- 
tigations in cases involving respon- 
sibility of engineers and architects 
for construction failures. 

LeRoy Crandall, Los Angeles, 
read a paper, by Harry W. Bolin, 
Ventura, on cracking and curling 
of ground poured concrete slabs. 
The material covered methods to 
prevent such occurrences. 

Stratta spoke on “Failures of 
Timber Trusses.” 
eral occasions where unsatisfactory 
glued laminated beams were de- 
livered to the job site and gave his 
conclusion that an independent 
testing laboratory should be used 
wherever glued laminated members 
are used. Stratta said that wood 
truss failure could be caused by 
use of timber with overly high 


He named sev- 


moisture content, use of timber 
with twisted grain or containing a 
heart center, and imperfect align- 
ment of holes in metal side plates 
and holes in the wood. 

Jack Fratt, Los Angeles, spoke 
on parking deck and concrete waf- 
fle slab construction. He illustrated 
his talk with slides showing meth- 
ods for repairing cracks. Fratt be- 
lieves that inadequate field inspec- 
tion by the engineer is a contribut- 
ing cause in failures. 

J. F. Meehan, structural engi- 
neer, of Sacramento, reported to 
the structural engineers on the 
California State Division of Archi- 
tecture public fund aid in struc- 
tural research. This program is in- 
tended to develop information in 
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Steel pipe was first choice at Travelers Insurance Company 
after performance/cost actuarial tables showed the facts 


Evaluated on the basis of performance, service life, original 
cost, installation cost—calculation showed that steel pipe 
could best serve the new Travelers Life Insurance building in 
Boston for vent and drainage lines, the fire protection sprin- 
kler system and stand-pipe fire lines. 

The cost of steel pipe when related to the performance ad- 
vantages was truly significant. And, the savings in initial cost 
and installation cost were considerable. But these facts are 
true in most steel pipe applications . . . for steel pipe is the least 
expensive and most versatile of all tubular products. 

These are the reasons why steel pipe is the most widely used 
pipe in the world for fire sprinkler systems, water transmis- 
sion lines, vent and drainage lines, structural applications, 
radiant heating, snow melting, refrigeration, ice making, gas, 
and air lines, and for electrical conduit. 


STEEL PIPE IS FIRST CHOICE 


¢ Low cost with durability ¢ Threads smoothly, cleanly 

¢ Strength unexcelled for safety * Sound joints, welded or coupled 
¢ Formable—bends readily e Grades, finishes for all purposes 
¢ Weldable—easily, strongly ¢ Available everywhere from stock 


INSIST ON PIPE MADE IN U.S.A. 


DECEMBER 1959 


Simple equipment and tools make steel pipe 
easy to install anywhere. 


COMMITTEE ON 
STEEL PIPE RESEARCH 


American Iron and Steel Institute 
150 East Forty-Second Street, New York 17, N.Y. 





schedules and stay within budgets. 
Specify Milcor Wall Panels with 
the assurance they will arrive 
ready for fast installation, ready 
for the finish coat of your choice. 


Write for catalogs 243 and 243a. 


*K Baked Epoxy-Resin 
Enamel over 
Bonderized Steel 


(Panels also furnished in galvanized 
steel and embossed aluminum.) 


Milcor panels are available in two interesting deep-shadow designs. 
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the fields of materials, designs, and 
construction which would be in the 
best interests of the State with re- 
gard to public schools, and further, 
which is of such general nature 
as to be overlooked by industry 
research or other research organi- 
zations. Meehan said that the in- 
vestigations have included wood 
diaphragms, wood construction, 
masonry, prestressed concrete, and 
earthquake effects on buildings. 


New Officers 


Officers elected for 1960 are: presi- 
dent, J. Albert Paquette, of Pa- 
quette and Maurer, San Francisco; 
vice president, Harold Omstead, 
chief structural engineer, Board of 
Education, Los Angeles; and secre- 
tary-treasurer, Harold S. Kelam, 
Pregnoff and Matheu, San Fran- 
cisco. Directors include the officers 
and Herman Finch, Norval W. 
Beattie, Charles DeMaria, Marvin 
A. Larson, Joseph Sheffet (immedi- 
ate past president), William A. 
Jensen, and Robert M. Wilder. 


Appoint Committee Head 


The California Legislative Council 
of Professional Engineers has ap- 
pointed Leroy Greene, representing 
ASCE, Sacramento section, as 
chairman of a Liaison Committee 
to expedite information on_ bills. 
This committee was set up because 
of the problems arising from a new 
method of submitting bills over a 
longer period in the legislature. 


Arizona Meeting 


The semiannual meeting of the 
Arizona Consulting Engineers As- 
sociation was held in Phoenix on 
October 13. James E. Hastain, 
president, outlined the accomplish- 
ments of the association during the 
past year and the objectives for the 
coming year. 

Ralph M. Westcott, of Holladay 
and Westcott, Los Angeles, and 
president of CEC, described the ac- 
tivities of the Council. John H. 
Stuffebean, member of the NSPE 
Functional Section for Engineers 
in Private Practice and national 
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Sewage Pump Well Elevation Held at 114.5’+3° 
Despite Big Variations in Flow 


Three of four E-M 200 hp, 1200 rpm Vertical Synchronous Motors with 
Adjustable-Speed Magnetic Drives at Nut Island Sewage Treatment Plant 
of the South Metropolitan Sewage System in Quincy, Massachusetts. 


E-M Vertical Synchronous Motor and | inside the ring element, has no mechani- 
Magnetic Drive Unit for adjustable-speed | cal connectiun to the motor . . . torque 
power transmission to vertical centrifugal | is transmitted through magnetic flux link- 
pump. The ring element (1) mounted di- | age between ring and magnet. By vary- » 
rectly on the motor shaft turns at motor | ing amount of excitation to magnet, 
speed. The magnet element (2), mounted | pump speed can be precisely controlled. 


AMAZINGLY PRECISE CONTROL OF 
SEWAGE PUMPS OBTAINED WITH E-M 
ADJUSTABLE-SPEED MAGNETIC DRIVES 


One of the critical problems in operating 
Boston’s new Nut Island Sewage Treatment 
Plant is complete control over the wide daily, 
weekly or seasonal flow variations. For example, 
flows may vary from 63 mgd to 249 mgd, with peak 
loads of nearly 300 mgd during stormy periods. 

The pump well has to maintain an elevation of 
114.5 feet with not more than 3 inches variation, 
to assure proper levels and flow velocities in the 
sewage processing channels. Control of the out- 
put of the low-lift sewage pumps has to be fast 
and remarkably accurate. 

Use of E-M Adjustable-Speed Magnetic Drives 
for the low-lift pumps provides the sensitive speed 
control necessary in maintaining this close com- 
mand of the pump well elevation. 

Pump speed changes are dictated by a well 
float that actuates the Magnetic Drive through 
an E-M “Regutron” Control. Pump speed is 
automatically increased or decreased to maintain 
precisely the required pump well elevation. The 
Magnetic Drives are highly important and effec- 
tive factors in most efficient operation of the 
Nut Island Sewage Treatment Plant for elimi- 
nating pollution in Boston Harbor. 

For more information, see your nearest E-M 
sales engineer. And write direct for a copy of 
E-M Synchronizer No. 38 which tells the com- 
plete story of this outstanding installation. 


ELECTRIC MACHINERY MFG. COMPANY 
MINNEAPOLIS 13, MINNESOTA 





Specialists in making motors do 


EXACTLY WHAT YOU WANT THEM TO 








4400-TPA- 2149 
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USEFUL INFORMATION 
on 


Activated Charcoal 


for High Percentage Air Recirculation 


and Odor Control 


Bring your files up to date with these bulletins on 
activated charcoal. Just clip this ad and mail it to us. 
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Activated Charcoal for Air Purification 
How Activated Charcoal “Traps” Odors 


Air Purification by the Black Magic of Activated 
Charcoal 


Fresh Air Costs Money 


Capacity of Activated Charcoal for Specific 
Vapors 


Hospital Odor Control 
Weigh Odor Control Methods Carefvlly 


Air Purification with Activated Charcoal 
Filterfolds 


Activated charcoal acts as a positive molecular 
sponge which adsorbs gases, vapors, irritants, toxic 
substances and smog. It enables you to engineer for 
high percentage air recirculation at low cost. 


These and many other bulletins on all applica- 


tions of activated charcoal are available to you. Give 
us the details of your application and we will supply 
specific data and samples. 


We supply a complete line of activated carbons 


for every purpose; design and prefabricate air and 
liquid purification, separation and recovery systems. 
Barnebey-Cheney, Columbus 19, Ohio. 


Barnebey 
Cheney 

















director for the Arizona Society of 
Professional Engineers, also was 
present to answer pertinent ques- 
tion regarding the functional sec- 
tion’s current activities. 


SEAO Elects Officers 


At a recent meeting of the Struc- 
tural Engineers Association of Ore- 
gon, the following officers and di- 
rectors were elected for the 1959- 
60 term: president, James D. Cau- 
field, Caufield and Caufield, con- 
sulting engineers, Portland; vice 
president, Lloyd A. Pajuneu, Ross 
Island Sand and Gravel Co.; sec- 
retary-treasurer, Robert R. Adams, 
Cornell, Howland, Hayes and 
Merryfield, consulting engineers, 
Corvalis, Oregon; directors, Irving 
E. Olsen, Dames and Moore and 
Dick W. Ebeling, Cooper and Rosé, 
consulting engineers. Carryover 
members of the board are: Arthur 
M. James, consulting engineer, past 
president and Miles Able, of Hay- 
slip, Tuft, Hewlett and Jamison, 
architects. 

R. Evan Kennedy, consulting en- 
gineer with Edmundson and 
Kochendoerfer architects, is gen- 
eral chairman for the 4th North- 
west Structural Engineers Confer- 
ence to be held in Portland, on 
March 18-19, 1960. 


CEAO Activities 
The Consulting Engineers Associa- 
tion of Oregon included wives in 
the October meeting, first under 
the new officers’ regime. A. Reid 
Chappell, of the engineering de- 
partment of the Sheraton Hotel 
chain, discussed the problems of 
the hotel design field and its de- 
mand on the consulting engineer. 
The meeting, which was held in 
the new multi-million dollar Port- 
land Sheraton, included a_con- 
ducted tour of the hotel’s facilities. 
President Guy H. Taylor an- 
nounced that James C. Howland, 
of Cornell, Howland, Hayes and 
Merryfield, of Corvallis, has been 
named chairman of the newly- 
created Public Disaster Committee 
of CEAO. om 
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Colorado rolls out 964 miles of interstate Roads 


Looking north on Broadway toward downtown Denver on skyline. Elevated 
section of new Valley Highway crosses center of picture. 


Additional pictures on following pages.. 




















In busy Denver area, steel bridge construction provides maximum 
clearance on short span. Tubular light poles, bridge rails, and 
sign supports of hot-dipped galvanized steel provide long, main- 
tenance-free service. 


Section of structural steel elevated highway in Denver, connecting north-south 
interstate Road with road planned from Denver into Utah. This road to the west 
crosses the rugged Rockies, requiring an exceptional number of bridges. 


Colorado is building 964 miles of Interstate Roads 


Workmen assemble steel girders on new 150-foot bridge near Pueblo where railroad crosses U.S. 85-87. 


KEEP OUR \ 








At Colorado Springs, this 393-foot bridge provides quick routing for four 
lanes of traffic through town on U.S. 85 and 87. Steel reinforcing bars in 
these tapered piers assure the extra strength needed in this construction. 
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Colorado's highway engineers devised this efficient non-stop slip-form 
paver. In one continuous operation, it raises pre-joined strip of welded 
steel wire fabric to desired height, pours concrete through fabric and 
over it, levels the surface, forms a perfect edge with the moving edge- 
guide, and leaves behind an almost completed concrete highway. 


~ 


with help of (éss) Highway Products 


An impressive sight in Colorado these days is the 
explosive growth of first-rate roads. The Interstate 
Highway Program is in full swing. $324,300,000 in 
federal and state funds is being spent to construct 964 
miles of new Interstate Highways and 5,200 new bridges. 
Already, more than 163 miles have been completed at 
a cost of about $20,700,000. The 8,433 miles of older 
roads in Colorado will receive a $2 billion moderniza- 
tion. Plans for the entire program are based on an 
expected 1975 traffic volume of 6% million vehicles— 
over 3 times greater than present loads. This work is 
under the direction of Joseph J. Marsh, Chairman, 
Colorado Highway Commission, and Mark U. Watrous, 
Chief Highway Engineer. 

United States Steel makes a complete line of highway 
products: Structural carbon steel, high-strength and 
constructional alloy steels for bridges; steel H-piles, 
sheet piling and tubular piles for bridge foundations; 
drainage products; cements for all types of concrete 
construction; slag, reinforcing bars and welded wire 
fabric; wire rope, cable, tubing and special steels for 
construction equipment; fence; beam and cable guard- 


rail, steel for signs . . . and dozens more. 


USS is a registered trademark 


Write for the free 54-page booklet, ‘Keep Our 
Roads On the Go.” You'll find all the United 
States Steel products and services that will help 


KEEP OUR 


ROADS 


“60 @ 


you cut costs and speed operations in highway 
construction. United States Steel, 525 William 
Penn Place, Pittsburgh 30, Pennsylvania. 














The highway market is served by the following divisions of United 
States Steel; American Bridge Division, Pittsburgh, Pa.; Amer- 
ican Steel & Wire Division and Cyclone Fence Dept., Cleveland, 
Ohio; Columbia-Geneva Steel Division, San Francisco, Calif.; 
Consolidated Western Steel Division, Los Angeles, Calif.; 
National Tube Division, Pittsburgh, Pa.; Tennessee Coal & 
Iron Division, Fairfield, Ala.; Universal Atlas Cement Division, 
New York; United States Steel Supply Division, Steel Service 
Centers, Chicago, Illinois. 
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Cast Aluminum Quality 


mcPhilben’s 32-88 square ceiling unit is 
UL-approved for two 100 watt lamps. Its 
clean, modern lines, combined with 
maintenance-free operation, make it the ideal 
choice for institutions and industry: 
corridors, lobbies and lavatories. 


The 32-88’s face plate is of solid cast 
aluminum with a gleaming satin finish. 
Corrosion resisting construction features a 
reinforced and insulated back plate of 
zinc-clad bonderized steel. The cast carrara 
glass bowl swings to one side for easy 
cleaning. Available with mcPhilben's exclusive 
one-piece cast aluminum hinged guard. Also 
in vaportight 43-88 series. 


Ask your nearby mcPhilben representative for 


full details. See our insert in Sweet's file 
32a/mc or write for data sheet. 


salem adalilel-va) 
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Heard Around Headquarters 


Tue American Society of Civil En- 
gineers wrote its first Code of 
tthics in 1914. Almost immediately 
its high purpose was frustrated by 
misinterpretation. This also has 
been true of all subsequent codes. 

At its recent annual meeting in 
Washington, D.C., ASCE began a 
new ettort to blow away the fog 
surrounding many sections of the 
current Code, and a report by the 
special task committee on interpre- 
tation was accepted. 

According to the annual report, 
ASCE also is considering a further 
revision or expansion ot the Code 
with the idea of producing a man- 
ual that would contain statements 
of interpretation and amplification 
of the principles involved. This 
manual also will carry case histor- 
ies of professional conduct and 
clarify the application of the Code 
to employee engineers. Pertinent 
parts of the report submitted by 
the special task committee on in- 
terpretation will be incorporated. 

As the introduction to the task 
committee report explains, “It (the 
Code of Ethics) is not merely a 
set of rules of right and wrong but 
rather an expression of that refine- 
ment of character which results 
from habitually ethical conduct in 
professional matters. However, 
questions sometimes arise with re- 
spect to specific ethical problems 


... In general it should be the prac- 
tice of all engineers, where there 
is a question as to whether or not 
a certain procedure is ethical, to 
follow the course which is clearly 
within the limits of sound ethical 
practice.” 


Client Relations 


In regard to the civil engineer's 
“first commandment,” (client rela- 
tionship) it is considered against 
the rules for an engineer to: 

{ Accept compensation from any 
source other than his client or em- 
ployer, unless with the full knowl- 
edge and the consent of his client 
or employer. 

{| Accept or pay compensation for 
services not rendered 

{ Represent a client where there 
is conflict of interest involved with- 
out fully advising the client of such 
conflict of interest before accepting 
employment. 

{ Misrepresent qualifications to cli- 
ent or employers 

{ Give professional advice or testi- 
mony which does not reflect the 
engineer's best professional experi- 
ence and judgment. 

When is an engineer attempting 
“to supplant another engineer af- 
ter definite steps have been taken 
toward his employment?” Accord- 
ing to the task committee report, 
an engineer shall not continue to 
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seek employment from a_prospec- 
tive client after he has been ad- 
vised another engineer has been 
selected subject to approval of de- 
tailed arrangements; he cannot seek 
employment from a client who al- 
ready has engineers under contract 
for the same work not yet com- 
pleted or fully paid for; and an 
engineer is forbidden to contact a 
prospective client after another en- 
gineer has made a study and re- 
port. In the latter situation, the en- 


gineer must wait for the client to 
come to him. 


Competitive Bidding 

The well known Article 4, regard- 
ing competitive bidding, is fur- 
ther clarified. “Solicitation of bids 
or proposals through the medium 
of public advertisement or any 
other notice that in essence is the 
same thing, or submission of bids 
or proposals in response thereto, 
would be a clear violation of the 





Attractive, Corrosion-Resistant Glazed-Tile 
Effluent and Water Treatment Tanks 


fog 


“Meticulous Wor cmansh 


“As the final step of construction, 
Stebbins workmen carefully wash 
down the exterior of the tanks 
with acid. 


In this view of tank floors under con- 


struction, note the clean, 


smooth 


joints — the mark of good workman- 
ship. Note the variety of tile shapes. 
Horizontal and vertical steel rein- 
forcing is shown in the walls which 
will be solidly filled with concrete as 
work progresses. 


Complete Service — 
Design, Installation, Maintenance 


STEBBINS . 


WATERTOWN, N.Y 


STEBBINS ENGINEERING CORP. 


WRITE FOR BULLETIN AET-59 


Engineering ma SEMCOD 


Manufacturing Company 
@ PENSACOLA, FLORIDA 


- TOWER BLDG., SEATTLE, WASH 


CANADIAN STEBBINS ENGINEERING & MANUFACTURING CO., LTD 


TOWN OF MOUNT ROYAL, MONTREAL 9 


@ MERCHANT EXCHANGE BLOG.. VANCOUVER 


SINCE 1884 


Specialists in Tatiielitehivela 


Design, 


folate Mel-1aa) 





engineering Code of Ethics. More- 
over, requests for, or submission of, 
proposals on forms prepared by 
a prospective client, where the only 
variable item regarding services to 
be rendered and the manner in 
which they will be carried out is 
that of fee, would undoubtedly in- 
dicate a situation in which price 
would be the contolling (sic) fac- 
tor and which would not be altered 
by a statement that factors other 
than price will be considered. Un- 
der circumstances other than those 
just set out above, the client knows 
whether price will be the decisive 
consideration, and the engineer 
should make all reasonable effort 
to determine the basis upon which 
the selection will be made.” 

Originally, Article 4 said it was 
unethical “To participate in com- 
petitive bidding against his col- 
leagues to secure a_ professional 
engagement which is to go to the 
lowest bidder.” Then in 1949, it 
was changed to state that it was un- 
ethical “To participate in competi- 
tive bidding on a price basis to 
secure a professional engagement.” 
In 1956, it became unethical “To 
invite proposals for the perform- 
ance of engineering services or to 
state a price for such services in 
response to any such invitation, 
when there are reasonable grounds 
for belief that price will be the 
prime consideration in the selec- 
tion of the engineer.” 


Dissatisfaction Noted 

Apparently it still is a problem, 
for according to the report, “Opin- 
ions have been expressed that 
adoption of the present wording 
represented a relaxation of the 
Code. This thought seems to be 
due to the use of the words, 
sonable grounds for belief, etc.’ 
Certainly there is no justification 
for anyone not knowing what these 
words mean, and also it was defi- 
nitely the intention of the several 
Boards of Directors and Society 
Committees to strengthen rather 
than relax this part of the Code. 
The records of the Society since 
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CONSULTING ENGINEER 





Now. 


LARGE 
FURNACE 


provides ample space for efficient com- 
bustion and maximum heat absorption. 
Refractory-covered air-cooled floor pro- 
vides preheated air for combustion. 


TANGENT TUBE 


WATER WALLS 


formed of 2” tubes without fins, provide 
adequate radiant surface to insure in- 
stant response to steam demands, as well 
as capacity operation without straining. 


.> A FULLY PACKAGED WATER-TUBE BOILER 
designed for capacities _ 4 000 to 21,000 lbs. / hr. 


FULLY 
AUTOMATIC 
CPERATION 


Superior Rotary Burners designed for this 
boiler require no steam or compressed 
air for starting. They combine maxi- 
mum safety with minimum supervision. 





REAR-MOUNTED 
“DRAFT FAN 


results in unusually quiet operation, 
adds the advantages of an air-cooled 
furnace floor and pre-heated combus- 
tion air to an uncluttered firing front. 


AIR-COOLED 
OBSERVATION 


PORT 


permits viewing the entire furnace 
under operating conditions without ob- 
structions. This feature invites frequent 
inspection and_ efficient operation. 


INTEGRATED 
CONTROLS 


Carefully engineered to provide maxi- 
mum safety and highest combustion effi- 
ciency, all controls are complete factory- 
installed and _  factory-fire-tested. 





ROTARY 
VALVE-IN-HEAD 
SOOT BLOWERS 


Designed for use while the boiler is in 
operation, this “big boiler’ feature 
avoids “down-time” for manual cleaning; 
maintains peak operating efficiencies. 
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ECONOMY | 
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Where economy of space is a 
factor, consider the actual space 
needed. This boiler requires mini- 
mum tube removal space... 
a big boiler in a small package. 





Designed to provide for industry the quality features 
so long associated only with big water tube boilers, the 
Superior Type AS Packaged Boiler brings to its capacity 
range (4,000 to 21,000 lbs./hr.) a new standard of boiler 
performance. Features are integrated for production of 
dry steam, sustained efficiencies, and maximum safety. 


Completely factory-assembled and factory-fire-tested 
before shipment, it is backed by a written guarantee of 
performance and the undivided responsibility of its maker. 


For complete details write for Catalog 13AS: 


Specialists in PACKAGED BOILERS... exclusively 


SUPERIOR COMBUSTION INDUSTRIES, INC. 


TIMES TOWER, TIMES SQUARE, NEW YORK 36, N.Y. 
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adoption of the present wording 
sustain this intention.” 


Professional Advertising 

When is advertising self-lauda- 
tory or derogatory to the dignity of 
the profession? “Dignified state- 
ments, with or without illustrations, 
may be made regarding the profes- 
sional activities of an engineer or 
an engineering firm for presenta- 
tion to potential clients in the form 
of a brochure including factual in- 


formation concerning experience of 
the firm and its key personnel. 

“It is also proper for the names 
of consulting engineers or engineer- 
ing firms to be included in a pro- 
fessional directory of technical or 
allied periodicals, provided they 
conform in size and character to 
similar listings of other professional 
engineers listed therein. 

“The insertion of display adver- 
tising in any media, offering engi- 
neering services either alone or in 





NOW...1T’S EASIER 
THAN EVER TO GAIN 


THE LUXURIOUS 


BEAUTY OF RECESSED 


DRINKING FOUNTAINS 


Model 77 
Vitreous China 
Semi-Recessed 











FRONT ACCESS PANEL 
STAINLESS STEEL 
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TWESE ROUGHING DIMENSIONS 
MAY VARY '5 PLUS OR MINUS 
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Model 77-CAN 
Wall Recess Form 


WALL RECESS METAL FORMS for Haws Fountains... provide the 
exact required opening, access panels, knock-out holes, etc., for 


simple, efficient, economical installation. Install HAWS special 


metal ‘‘CAN"’ form in the unfinished wall, and the recessed foun- 


tain fits snugly and securely. Write for detailed specs on all HAWS 


recessed models, with special metal forms. Write today. 


See HAWS Catalog in 
Sweets Architectural File 





DRINKING FAUCET COMPANY | 
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conjunction with advertising of con- 
struction or contracting activities, 
is not in accord with proper ethical 
procedure.” 


Moonlighting 


What about the use of the advan- 
tages of a salaried position to com- 
pete unfairly with engineers in pri- 
vate practice? (Commonly called 
moonlighting). “This article is not 
intended to infer that salaried en- 
gineers such as professors, for ex- 
ample, cannot ethically do outside 
consulting work. It is recognized 
that such work should better qualify 
the individual for the teaching pro- 
fession and can be ethically done, 
provided the fees charged are equal 
to those charged by consultants in 
the same field and operating in the 
same area, and further provided 
that their consulting work is not 
prejudicial to their salaried position 
and has the approval of their em- 
ployer. Within the limitations of 
the above provisions, other salaried 
employees may also ethically do 
outside work.” 


How to Get a Client 


How can a consulting engineer get 
a client? Here the engineer is given 
only negative advice. He cannot: 
{ Engage attorneys, men of influ- 
ence, or outside professional con- 
tact men to aid in securing em- 
ployment from a client 

{ Make political contributions that 
may influence the selection of en- 
gineers on future work 

{ Solicit engineering work through 
other than members of the engi- 
neer’s own organization 

{ Create an obligation on the part 
of prospective clients through ex- 
travagant entertainment, gifts, or 
similar expenditures. 

{ Engage in fee splitting or other 
distribution of fees for other than 
services performed and in propor- 
tion to the value of such services 
{ Solicit or accept an engineering 
engagement, or submit a pro- 
posal or contract covering engineer- 
ing services involving the economic 
feasibility of any project when the 
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asavadlennes 

for 
efficient 
vacuum 


service 
as low as 


30 CFM... 








This 30 CFM unit is the smallest of the new line 
of 10 R-C vacuum blowers ranging up to 1,000 
CFM. They bring the total selection of Roots blow- 


ers to 46 sizes... with savings for you in every size. 


A BIG SELECTION 
OF SMALL Kgs VACUUM BLOWERS 


Roots-Connersville adds 10 small-volume vacuum 
pumps to its already extensive line to give you better 
selection, better performance in limited-volume 
applications. This new line is designed to handle 
capacities ranging from 30 CFM to 1,000 CFM, for 
operation at up to 20 inches mercury vacuum in 
siugle stage construction. These units are designed 
for compounding for higher vacuum service. 


Major features of the larger Roots water-sealed units 
are retained: simple, efficient design without internal 


Your nearest Roots-Connersville 
sales engineer has full details on 
this new series of vacuum blowers. 
Or write for a specification 

sheet and for Bulletin VP-158 
covering the larger units. 
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valves, no internal contact between moving parts, 
normal maintenance limited to oil changes, efficient 
operating speeds and minimum sealing water 
requirements. The result is more CFM per dollar. 


Only Roots-Connersville offers exclusive rotary 
positive design and such ease of installation in 
vacuum blowers of this size. They are now available 
for a wide variety of application in the food, chemi- 
cal, petroleum, paper, sewage and industrial waste 
treatment, mining and other industries. 


ROOTS-CONNERSVILLE BLOWER ¢ 


DIVISION OF DRESSER INDUSTRIES, INC. 


1259 Wiison Ave., Connersville, indiana. In Canada—629 Adelaide St., W., Toronto 








fee for such services is contingent 
upon the report being favorable to 
such project 

Perhaps a supplemental “posi- 
tive” list would be appropriate. 


Evaluation of the Code 


How did the uninterpreted Code 
serve last year? Of 15 cases pre- 
sented to the Professional Practices 
Committee, 12 were closed. Some 
of these were settled with a warn- 
ing letter to the person concerned, 
some of the cases were unfounded. 
Three were carried over to this 
year; — one is awaiting a court 
ruling on the engineer involved. 

This year, Civil Engineering 
magazine may be permitted to pub- 
lish some of the ethics rulings if the 
accused engineer is found guilty. 
Publication in each case, however, 
will be decided upon by the Board 
before any information is submitted 
to the ASCE magazine. The data is 
to be given to no other publication, 
according to Executive Secretary 
William H. Wisely, because ASCE 


legally can circulate the stories only 
among the membership. 


Soils Engineers Study Ethics 


The soils foundations engineers also 
have decided they need some clear- 
ly defined rules in regards to ethics. 
Meeting at the National Society of 
Professional Engineers building 
during the convention, the soils con- 
sultants voted to ask ASCE either 
to establish a Committee on Ethical 
Practice within the Soil Mechanics 
and Foundations Division, or to set 
up a subcommittee pertaining to 
consulting soils and foundations en- 
gineers within the existing Commit- 
tee on Professional Practice. The 
matter was duly referred to both 
committees. 

According to a resolution pre- 
pared by the Texas Section of 
ASCE and adopted by the informal 
group during the Washington meet- 
ing: “If the performance of sub- 
surface exploration, field tests, or 
laboratory tests is to include plan- 
ning of the work, engineering su- 





But A. O. Smith smokestacks 
—glass-protected inside and 
out—are virtually impervious to 
condensate attack 


For free bulletin containing full facts on why 


A. O. Smith stacks are your best stack investment. 


write Dept. CE-129. 


Through research ES a better way 
AO.Smith 


SMOKESTACK SALES © PROCESS EQUIPMENT DIVISION 


P. 0. Box 584 © Milwaukee 1, Wisconsin 





pervision, selection of part or all of 
the test procedure, or interpreta- 
tion of the results, the work is 
classified as a professional engi- 
neering service. 

“If the performance of subsurface 
exploration, field tests, or labora- 
tory tests is to be in accordance 
with published standard procedures 
or. completely specified procedures, 
and if no engineering responsibility 
for adequacy of the procedures or 
for any interpretation of results is 
involved, the work is classified as a 
technical but subprofessional serv- 
ice which is ethically subject to 
competitive bidding.” 

As the soils consultants explained, 
the above statement was prepared 
by the Texas group because in the 
Southwest, “all inclusive services” 
are offered by soils engineers—thus 
creating a problem as to when a 
client can ethically call for com- 
petitive bids on soils work. 


Status of Surveying 

Some time ago, it was voted to in- 
clude surveying as a part of civil 
engineering practice — thus making 
it unethical to offer or accept com- 
petitive bids for surveying work. 
This has led to complications, since 
many government agencies and 
private clients traditionally have 
asked for bids on surveying. The 
entire matter has been referred 
back to committee for further clari- 
fication, to be presented later to 
the executive committee. 

ASCE also ruled at the Washing- 
ton meeting that land or property 
surveying experience can be count- 
ed as professional experience on 
membership applications, but can- 
not be classified as “responsible 
charge of work.” Engineering sur- 
veys, geodetic surveys, geodetic en- 
gineering, geodesy, cartographic 
surveying, cartographic engineer- 
ing, or map and chart surveying, 
can be included as “responsible 
charge,” for membership qualifica- 
tions in the Society, by the engi- 
neer who is responsible for the 
success of the project (if it is large 
enough ). om 
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LIQUID. LEVEl 
INDICATOR 
Nena ere 


any way you look at if... 


YARWAY REMOTE LIQUID LEVEL INDICATOR 
GIVES BRIGHT, INSTANT, ACCURATE READINGS 


On its brilliant “wide vision” dial you can clearly read For details on construction, operation, installation 
the level from any point in a 180° arc—and from a and typical hook-ups, write for Yarway Bulletin RI-1825. 
considerable distance. 
YARNALL-WARING COMPANY 
Remote readings of levels in boilers, feed water 100 Mermaid Ave., Philadelphia 18, Pa. 

heaters and other heat exchangers are instant and accu- 
rate because indicator operating mechanism is actuated 
by the varying head of the liquid itself, yet the pointer 
mechanism is never under pressure. 


Yarway Indicators may be arranged to operate re- WAY 
mote Yarway Electronic Secondary Indicators or remote y 


Hi-Lo Alarm Signals (lights or horns) located any- 
where in the plant. 


BRANCH OFFICES IN PRINCIPAL CITIES 





A MARK OF QUALITY 


A record of nearly 13,000 successful installations IN STEAM ENGINEERING 


speaks for itself. 
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BUDGET ESTIMATE -~- AIRFIELD CONSTRUCTION 
(All unit prices include insurance, overhead, profit, and bond) 


lten Description Quantity Unit Unit Price Total Amount 


A. Relocation Work 
1. Relocation of underground 
electric power lines: 
a) Right-of-way acquisition 
b) Overhead relocation on 
wood poles 

Relocation of 4-lane county 

road (asphaltic concrete) 


+ 
B. New Runway and Taxiways 
- Land acquisition 
. Clearing & grubbing 
+. Tree topping 
- Common excavation 
Rock excavation 
Surface drainage system: 
a) 36" storm drain 
b) 24" storm drain 
c) Drainage otructures 


Accurate 


b) Observation manholes 
Two 4" underground electrical 
service ducts 
Electrfcal manholes 
Airfield pavement (asphaltic 
concrete), including base & 
subbase courses, complete: 
a) Runway pavement 
b) Taxiway pavement 525 ,000 
c) Apron pavement o¥e 112,500 
Pavement painting 8. 8,000 
Topsoiling & seeding 108 ,000 
Airfield lighting: 
a) High intensity lights 
for the runway . 37,400 
b) Medium intensity lights 
for the taxiway . 52,800 
c) Lighting cable designed 
for direct burial ° .F. . 14,000 
d) Lighting transformer 
vault & equipment Job 8. 20,000 
e) Connection to the existing 
electric power line Job 5. 3,000 
Subtotal, Items 1 through 15, inclusive $4,036,650 
201,830 
»238 ,480 


Projected increase in construction cost to year 1962 (5%) 
ie 
»/89, 


$4 ,800 ,000 


Budget 


864 ,000 


Estimates 


Contingencies, Engineering, Supervision of Construction, 
and Administrative Allowances (13%) 
, - Total cost 
Budget estimate is based on current prices, 


with future increases figured on lump sum. 


HERBERT F. SHATZMAN, Supervising Engineer 
Seelye Stevenson Value & Knecht 


THE SUCCESS of many a project depends upon 


the advance construction, or budg- 
et, estimate. Clients usually present 

a fairly accurate description of what 
they are interested in, and logically enough, they 
want to know the total cost of the project before 
they begin to consider details of the design. 

If the actual bid is considerably in excess of the 
estimated budget amount, the client clearly has 
been misled. The situation becomes more acute if 
reserve funds are not available to cover the in- 
creased cost. As a result, measures must be taken 
to reduce the scope of the work, thereby initiating 
a series of time-consuming negotiations aimed at 
resolving the problems. In the event that a suit- 
able agreement fails, the project may have to be 
readvertised or even abandoned. New construction 


Herbert F. Shatzman received his B.C.E. from the 
College of the City of New York, in 1950, and short- 
ly thereafter he joined the firm of Seelye Steven- 
son Value and Knecht as a structural designer. Later 
he devoted several years to field inspection and 
supervision of heavy construction before deciding 
to specialize in the field of cost estimates and con- 
tract specifications. Shatzman, now in responsible 
charge of the estimating and specifications depart- 
ment, has successfully estimated over $200 million 
worth of construction during the past six years and 
has written specifications for a wide range of proj- 
ects including airports, industrial buildings, military 


installations, and other classified work. He is a li- 
censed professional engineer in New York and mem- 
ber of the Construction Specifications Institute. 


of a worthwhile nature often has been needlessly 
postponed or deferred because unreasonably high 
and inaccurate budget estimates were submitted. 
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Conversely, if the actual bid amount is well be- 
low the budget estimate, the client may be satis- 
fied, especially if he is assured that he has ob- 
tained a good price based upon an economical 
design. However, the project could have been un- 
derestimated in the beginning, thereby depriving 
the client of a larger or more complete job, especial- 
ly since the client was willing to spend more money 
all along. In both instances, the resulting deficiency 
or excess in funds could have been detected through 
accurate cost soundings. 


Team Requirements 


Personnel experienced in the broad aspects of de- 
sign and construction methods are essential for ac- 
curate budget estimating. Construction men and 
designers both have their shortcomings. Construc- 
tion men are apt to overlook design criteria peculiar 
to the locality and type of installation. They are 
also likely to fail to take into account regulations 
of authorities having jurisdiction over the work. 

Engineers principally experienced in design 
sometimes fail to consider savings available through 
special construction methods and special aspects 
of labor, material, and equipment conditions that 
are peculiar to the locality. Engineers also frequent- 
ly fail to include savings resulting from planning 
of various work stages so as to permit a minimum 
disruption of construction operations. 

While a few consulting firms maintain a perma- 
nent staff of graduate engineers specializing in all 
phases of cost estimating, this is the exception 
rather than the rule. Most consultants have to go 
outside and get the services of contractors, other 
engineers, public agencies, or cost consultants in or- 
der to assemble an accurate budget estimate. 


Guard Against Errors 


Clients seem to have a marked lack of patience re- 
garding the preparation of budget estimates. Once 
they decide upon a project, they want to know the 
total cost, several comparative costs, and a few 
unit prices, all within a short period of time. The 
estimator is placed in the difficult position of work- 
ing with very preliminary information, and within 
a strict time limitation. It is important, however, 
not to get excited because of the urgency of the 
situation, for this is a prime reason for errors and 
omissions. Important phases or sizeable portions of 
work can be omitted entirely, and there is a strong 
possibility that these errors can remain unno- 
ticed until after a recommendation has been made, 
thus creating an embarrassing and difficult situa- 
tion. Errors of this type are usually of the obvious 
variety as represented by: 

{ Estimating the cost of a multiple story building 
using an average unit price per square foot and 
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neglecting to include an entire floor area or the 
basement area. 

{ Estimating quantities from half-plans (symmetri- 
cal about a common centerline) and forgetting to 
double the quantities. 

{ In a project involving heavy earthwork in which 
much excavation is to be stockpiled for subsequent 
use, the rehandling of this same material is not 
considered when computing the total quantity of 
excavation. This condition is also applicable to jobs 
where the foundation substrata is to be stabilized 
by means of earth surcharge and the surcharge is 
to be removed after a specified period. 

{ Failure to apply realistic shrinkage and compac- 
tion factors to common excavation and borrow; and 
a proper expansion factor to rock excavation. 


Proper Procedures 


A visit to the site of the proposed construction can 
be of infinite value to the estimator. He often is 
furnished with general descriptions and photo- 
graphs of the proposed site, but an actual inspec- 
tion can afford him a realistic grasp of the situa- 
tion, which also can assist the designers in their 
planning work. 

In order to account for all major items, divide the 
job into principal phases of work and subdivide 
each phase into as many convenient parts as may 
be necessary to work in familiar units. For example, 
subdivide a storm drainage system into such items 
as pipes of various diameter, manholes, inlets, head- 
walls, and special structures. It is wise to apply 
unit prices to as many basic quantities as can rea- 
sonably be obtained from the work. If, in the proc- 
ess, a so-called “project train of thought” can be 
created, the threat of serious omissions can be over- 
come, and the estimator also will be able to proceed 
with more confidence. 

It is important also for the estimator to make 
special note of unusual conditions that might affect 
the cost of the work: 

{ Is there enough labor available in the area? If 
large projects are to be constructed in remote areas, 
labor may have to be obtained at a premium rate. 
On some jobs labor is so scarce for certain trades 
that a per diem subsistence allowance must be paid 
in addition to premium wages. 

{ Are there any impending labor disputes, such as 
major strikes, which would affect the anticipated 
completion date? In addition, certain key materials, 
such as cement, steel, and other metals, may be- 
come scarce. This situation might require a change 
in the basic design. 

{ Are any of the required materials of a critical 
nature, subject to government priority ratings? 

{ Is there any construction in the area at the pres- 
ent time? If so, what kind and of what magnitude? 





After a study of these and other related conditions, 
unit prices can be assigned to each increment in 
each phase of the work. Only current unit prices 
should be used no matter how far off the proposed 
time of construction. An attempt to increase or 
decrease each unit price in order to compensate 
for possible future changes in construction cost 
almost always results in a loss of cost control be- 
cause of the lack of a definite baseline. Instead, the 
completed estimate should be advanced to the antic- 
ipated future date by means of a cost index applied 
to the total amount. This will avoid the danger of 
an unbalanced estimate and will be more readily 
understood by reviewing agencies and clients. If 
the project is further deferred, the estimate can be 
readjusted by changing the over-all cost index. 

The mathematics of the estimate should be 
checked carefully, for simple errors of arithmetic 
can crop up. A $100,000 error on a large project 
can be easily overlooked. It is advisable to check 
the mathematics twice. During the course of such 
a review, many pertinent facts completely unre- 
lated to the mathematics of the estimate often are 
uncovered. It is at this point that the scope of the 
entire job assumes proper perspective. 

A suitable amount for overhead and profit must 
be included if these factors have not been pre- 
viously incorporated in the unit prices. Add a con- 
tingency factor, not for the purpose of covering 
deficiencies in unit prices but to compensate for 
incomplete information on the job conditions. The 
magnitude of the contingency factor will depend 
upon the degree of accuracy and completeness of 
the available information, and, consequently, the 
determination of the contingency factor will be 
governed by the judgment of the estimator. His 
decision should be made after careful considera- 
tion, since budget estimates are easily distorted as 
a result of excessively high contingency factors. The 
estimator should keep in mind his own natural 
tendency to fatten the contingency factor. Too low 
a contingency factor is a rare occurrence. The es- 
timate also should indicate clearly whether con- 
sulting engineering services, including surveys, de- 
sign, and supervision of construction have been in- 
cluded in the total cost. 


Comparisons — and Pitfalls 


The estimator must itemize all the unusual con- 
ditions relating to the project and try to compare 
the cost with nearly similar jobs for which definite 
costs are known and for which the corresponding 
special conditions also are known. Beware of the 
rule of thumb. A generally accepted estimate of 
unit cost becomes meaningless when applied to a 
job that is completely unrelated in size or scope. 
If an estimator is confronted with a project con- 


taining a host of special conaitions, he must for- 
get the rule of thumb and trust his judgment. 

Personnel associated with the job — and other 
engineers and construction men having little or 
nothing to do with the job — will volunteer their 
opinion as to what unit prices and the total amount 
should be. There is always someone who will point 
out that two years ago, on a job in the same area, 
concrete pavement 9-in. thick was bid at $6.00 per 
square yard. This is contrasted with the $10.00 per 
square yard estimated for the current job. Upon 
further investigation the estimator may find a num- 
ber of possible explanations based on the fact that 
the advisor does not remember whether a_ base 
or subbase course was included in the unit price. 
He also does not remember the quantity of con- 
crete pavement or whether the concrete was transit 
mixed or was mixed in a plant set up at the job site. 
He has forgotten whether this was a rush job with 
labor premium for overtime. Rules of thumb, in 
other words, cannot possibly be made to apply to 
advance construction estimates where many uncer- 
tainties exist. 


Summation Report and Records 


Finally, the estimator must tabulate the estimated 
items in accordance with construction sequence, 
highlighting the descriptions of all costs relating 
to special design considerations. It is usually im- 
practical to offer too many details; however, enough 
information should be presented to afford the client 
or reviewing agency a clear picture of the major 
items, quantities, and unit prices. It is wise to in- 
clude items in which the client has indicated a par- 
ticular interest such as perhaps relocation of exist- 
ing facilities, demolition work, landscaping, or pro- 
visions for safety of the project. 

As a basis for reference, it is advisable to main- 
tain a complete, dated record of all supporting data 
and assumptions that were used to establish quan- 
tities and unit prices. Estimators have wasted too 
many hours searching for all sorts of information 
that was never properly recorded. 

Much valuable information is currently available 
on the subject of preparing realistic engineering 
construction cost estimates. It is equally important 
to be able to prepare advance engineering construc- 
tion cost estimates to guide clients through the early 
planning stages and to present a realistic figure to 
represent the ultimate cost of the work. Final esti- 
mates are of no consequence if sufficient funds 
are not available after months of planning and 
preparation of contract drawings and specifications. 
Accurate and alert cost control maintained through- 
out all planning stages can prove invaluable to 
clients and can do much to enhance the reputation 
of the consulting engineer. a 
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Dome Structures... 


A 
Philosophy 


of 


Space and Shape 


R. BUCKMINSTER FULLER 


It was a big year for R. Buckminster Fuller. In 
Moscow, the Kaiser designed, gold anodized alumi- 
num dome brought worldwide attention to the prac- 
tical side of his geodesic geometry. In New York, 
a display of some of his unusual structures at the 
Museum of Modern Art gave status to the aesthetic 
aspects of his design concepts. 

For Fuller, who stands somewhere in the no- 
man’s-land between architecture and engineering, 
these honors had been a long time coming. In his 
64 years he has seen most of the world, lectured 
at its greatest universities, and propounded his 
ideas on everything from automobiles to bathtubs. 
Yet his real goal has been to marshall the world’s 
technology into a system that will provide more 
things for more people from fewer and fewer nat- 
ural resources. Unfortunately, the wave of pub- 
licity that has followed each of his ventures into 
specific product areas has obscured this broader 
concept. His almost continuous concern with struc- 
tural theory, for example, has manifested itself 
only in a rash of dome structures. Yet Fuller's 
domes are just the first shot in a one man uprising 
against conventional structural design. 

In this article, written exclusively for Consutt- 
ING ENGINEER, Fuller discloses for the first time in 
print the theory underlying his geodesic structur- 
ing. He shows how his approach led to the discovery 
that, contrary to experience with conventional 
buildings, the geodesic structure gives an improved 
ratio of strength to weight as the volume enclosed 
is increased. 





DOMES MADE BY NATURE — caves or the vaulted branches of trees — have 

been used by man during his whole tenure on earth. Domes 

@ietxreuizg made by man have been used by man for hundreds of mil- 

leniums. From a common origin in the woven basket of an- 

tiquity, man-made domes divide into two opposite concepts of structuring. One 

reaches for the ephemeral grace of Geodesic Tensegrity. The other stagnates 
in the permanentized ugliness of conventional monumental structures. 

It is a good guess that nature suggested this permanentizing to man when 
snow and ice amalgamated accidently with his domical basketry of bent sap- 
lings, reeds, thatching grass, and skins. Recognizing the ice-augmented strength 
of this early equivalent to modern steel reinforced concrete, men ascribed the 
improvement in structuring to the ice component. 


the early Aegean sailors’ high-sea peregrinations 
took them into Arctic island hibernations in man-made caves formed by their 
overturned boats, Closing in their boat roofed caves with rocks and ice cakes, 
taught them the ice fashioning of domes. 


Wedges or corks can be placed in oriented regularity so that the greater 
shoulders are always on one side and the smaller shoulders are on the other. 
A horizontal extension eventually describes a circle. A vertical extension of the 
pile curves upwardly and inwardly from the base circle, closing at an apex. 
The wider, outer shoulders of the individual wedges prevent any one wedge 
from slipping towards the center of the hemispheroidal pile-up. Save for the 
friction between the dome’s base and the earth below it, and the friction between 
the upwardly and inwardly tiered wedge layers, there is nothing to keep any 
of the wedges from slipping or oozing outwardly. 


this the early sailors knew instinctively. To understand 
man’s subsequent arrival at later dome building strategies, we must consider 
many other factors which he differentiated intuitively, out of his hard won sailor's 
experiences. These experiences gradually generated a generalized structural 
wisdom in professional sea masters. 


‘A man can support a long column, say a 15-ft wooden pole, in a vertical position 
on the palm of his hand. Thus positioned, gravity operates upon the pole only 
as a downward force, concentrated entirely within the neutral vertical axis of 
the pole. But an attempt to hold the same 15-ft pole horizontally with outstretched 
arm is extremely difficult, for the force acts through a point at a distance from 
the support and is moment magnified. 

The vertical and horizontal pole experience of man leads to his sensitiv: under- 
standing of the effects of gravity on domes. The gravitational effects upon the 
pole when in both horizontal and vertical positions are present in a dome —as 
are all the intermediate conditions between these limits. 

It is evident that the vulnerability of horizontal structural components to 
gravitational forces requires the strongest answering stratagems. Columns are 
easy: beams are difficult. Rarely are horizontal beams or roofs of history's ruins 
found intact. In contrast, ancient walls and columns still stand — as do domes. 

It is surprising news to the layman that the greatest compressive forces in 
wedge block domes occur within the top 20 degrees of arc. Pressures there are 
far greater than those around the bottom caused by the dome’s dead weight. 
Domical pile-ups of wedge-shaped blocks, without tensional bands, tend to 
yield to gravity in their top parts and oppose it in their bottoms. In failure the 
unbound haunch height tiers spew outward —thus uncrowding the top tiers 
which then have ample room to fall inward. 

If the dome of wedge blocks is curved inward less rapidly than as in a spherical 
dome — an up-ended half cigar — this elongated shape practically eliminates the 














critical haunch stress area. I have visited the earliest known stone-wedge navi- 
gator-priest designed domical structure of man, the tomb of Atreus, in Greece. 
The Mycenaen Greeks are of the Cretian sea-master pre-lonian people. This 
tomb dome of Atreus is of elegantly modulated cigar shape. The Greek name 
for the shape is tholus. The Mycenaen tholus dome is net only the oldest stone 
dome, but it is the most perfect in its preservation and dimensional elegance of 
any dome I have seen anywhere. 

The Roman arch, developed a thousand years later was a far less sophisticated 
borrowing of a simple curved section taken from the Greek dome. The Romans 
employed these domical plane sections in parallel series, holding down the out- 
wardly slippable wedges by superimposed masonry and earth. Because parallel 
planes do not support one another nor cohere, the whole parallel set was held 
together, like vertically standing books, by bookends in the form of buttresses 
erected against the terminal arch faces. 

When men developed the capability to produce iron chain in sufficient quanti- 
ties, closed circles of chain were employed to gird the dome bases and haunches 
as devices against outward thrusting. However, the vertical wedge-contoured 
sections of the domes tended to thrust these chains upward so their function 
was frustrated. Many of these chain bottomed stone domes fell in. Those wedge 
domes that have survived through time, have been characterized by one form or 
another of haunch height buttressing. 


the Egyptians demonstrated that they could tunnel and 
hollow out both man-made pyramidal mountains and natural mountains. They 
riddled the Theban ranges with their tomb chambers, but their awkward, heavy 


mountain chambering contrasts sharply with the light, graceful ship designs 


the world’s sailor men. 


Vessels represent man’s discovery not only of the principles governing separa- 
tion of liquids and gases, but also of a generalized solution to the problem of 
local environment control. Vessels embrace the fundamental principle of finite 
local system mathematics. Vessels, as systems, divide the universe into the within 
and the without. Within, concavity tends to regenerative reconcentration of the 
withiness as a result of angular convergence of echoes from its surface. The 
convex outer surface separates, diffuses, and thins that which impinges upon 
and echoes from it, this angular divergence thereby emphasizing the withoutness. 
Hence, convex-concave surfaces are the prime energy pattern differentializers. 

Vessles constitute omni-directional spherical dams. They are local environ- 
ment controlling structures, but they can be challenged by four categories of 
force patterns: 

{internal energy pile-up differential beyond the critical limit of the dome dam 
structure’s containment capability. 

{External energy pile-up differential beyond the critical limit of the dome dam 
structure's exclusion capability. 

{Either internal or external differentials articulated as exquisitely concentrated 
energy actions. 

{Either internal or external differentials articulated as evenly distributed energy 
actions. 

The problem today is to develop a structural system: 

{Capable of sustaired enclosure and controlled isolation of conditions favor- 
able to man’s activities, ranging in magnitude from single family dwellings to 
major industries housed on the moon. 

{Capable of inhibiting all probable stresses and providing all positional ad- 
vantage requirements. 

{Capable of supporting appropriate mechanisms for valving all impinging 
random or periodic energies into patterns complementary to man and machines. 
{Capable of penetrations from any direction as desired. 
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all polyhedra can be subdivided into component tetrahedra, 
but tetrahedra cannot be subdivided. The tetrahedron (four faceted structure) 
is the minimum prime divider. It separates the universe into two fundamental 
domains, the withiness and the withoutness, the included and the excluded, 
the microcosm and macrocosm. The tetrahedron is a basic system; all structure 
is a complex of tetrahedrons — or a phase of tetrahedronal transformations. 


The regular six-chord-edged tetrahedron comprehends the minimum volume 


form toward the maximum volume with the minimum surface — towards the 
spherical convex-arc edge tetrahedra. 

When stressed by high relative external pressure, structures tend to trans- 
form toward the chordal or concave tetrahedron. 

The planar bound tetrahedron is the zerophase between the convex tetrahedron 
and the concave tetrahedron. 

Great circle arcs represent the shortest surface lines between points on the 
surface of « sphere, and great circle arc chords represent the shortest distance 

LN between two surface points. Therefore the great circle arcs represent the limit- 


with the most surface. The sphere the most volume with least surface. 
When stressed with high relative internal pressure, all polyhedra tend to trans- 


ing structural tendency of outward surface tensing by internal pressures. 
Great circle segment chords represent the optimum position for compression 
resisting members that oppose surface spreading from external pressure. 


we are seeking a structure impervious not only tu the dif- 
ferential between internal and external pressures, but aleo to highly concentrated 
internal or external loads or impact forces. Yet the structure must permit omni- 
directional penetrability. 


Chordal edged tetrahedronal structures best resist external pressures, and their 
vertexes best resist concentrated external pressure and impact forces. Are edged 
tetrahedrons best resist internal pressures and their vertexes best resist concen- 
trated internal pressures and impact forces. Both configurations permit omni- 
directional valved penetrations. However, as the number of trussed faces of 
symmetric polyhedra are increased from the chordal and are structural tetrahedra, 
through the heirarchy of great circle are and chord trussed polyhedrons — the 
octahedron (8) and the icosahedron (20) —the number of vertexes and edges 
increase, providing more structural interactions for resisting concentrated loads 
from more directions. Also, more and shorter chords provide increasingly favor- 
able slenderness ratios for the component compression columns. 

The icosahedror has the highest number of identical and symmetrical surface 
truss facets of all great circle defined polyhedra, providing 20 faces, 12 vertexes, 
and 30 edges. It is evident that if a further approach to the congruence of a 
chordal polyhedron with a sphere is to be accomplished, the vertexes and trussed 
facets (or penetration points) must multiply, providing increased advantage in 
more directions against concentrated loads and more directions permitting 
penetration. In addition, an ever greater number of ever shorter compression 
columns will share the load (with more economical slenderness ratios and sec- 
tions) and a condition will be approached when both the chord length and 
face angles of the polyhedron will become practically indistinguishable from 
the arc length and spherical angles of the sphere. 

A three-way great circle grid can symmetrically subdivide the triangular facets 
of the icosahedron. This is what is designated as a three-way grid geodesic 
structure. Its frequency of modular subdivision of the edge of the icosahedron’s 
facets may be multiplied at will, once the spherical trigonometry rates of change 
of central and surface angle subdivisions have been solved. 

This is the essence of the geodesic structure. At an edge frequency of 16 
modules, the arc and chord tend toward indistinguishable differences of dimen- 








sion. However, as the number of truss facets increase, the convex vertexial inter- 
actions approach a zero altitude condition, which, though ideal for tension 
or internal pressure, tends to allow concentrated external loads to push the convex 
chordal vertexes inside out (to a dimpled or concave condition). 


if we make a microscopic inspection of a pneumatic bal- 
loon, we will find that the balloon skin is a system of holes. The balloon skin is 
really a subdivisible spherical netting rather than a flexible solid film, this netting 
restraining the molecules of air much as fish within a seiner’s net. Molecules too 
large to pass through the spherical netting’s holes impinge randomly upon the 
interior webbing of the spherically tensioned net. 


Geodesic spherical nets are such that the islands of interior compressional 
chordal struts impinge in discreet order at the exact vertices of the enclosing 
finite tensional network. My independent satellite or moon structures are, then, 
the most economical, frequency modulated, dynamic balances between outward 
bound and inward bound resultants of force. 

A finite system in tension has no limit of length to section — no inherent slender- 
ness ratio—as do the explicitly limited slenderness ratios of compression mem- 
bers. Therefore, in the Geodesic Tensegrity (my name for the discontinuous- 
compression, continuous-tension structure) we are able to assemble unprece- 
dentedly large, clear span structures whose over-all diameter dimensions are 
limited only by the tensile strength of the material. We can go, therefore, into 
the same magnitudes of clear-span dimensions as our largest suspension bridges. 
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suspension bridge vertical cables are parallel to one an- 
other, and therefore give no anti-rhombic structural stability, but the geodesic 
tensegrity tension members cross one another in great-circle-chord triangulations, 


thus providing dimensional stability. 


These technical concepts alter all old engineering ideas regarding the relative 
increase of weight with size of structure. In Egyptian pyramid buildings, dou- 
bling of the linear base dimensions brought about a four-fol2 increase in the 
over-all surface and an eight-fold increase in the over-all weight. Men later 
learned that the highest capability in strength of structures existed in their 
surfaces. So they hollowed out their buildings. Then they found that the struc- 
tural strength at the surface was not provided by the solid quality of the shell 
but by triangularly interstabilized lines of force operating within the shell. So 
they perforated the shell with holes between the force lines. The minimum holes 
were triangular. The pattern of triangulated force lines peppered with triangular 
holes in the hollowed out structural shell became what we call a truss. 

We can say then that the hollowing out automatically reduced the third power 
volumetric multiplication of relative weight increase of structures as they in- 
crease in respect to their primary linear dimensions. We can also say that the 
piercing of the shells with triangular holes reduced the solid or continuous surface 
of second power increase of the shells, and brought the rate of structures’ weight 
growth into something nearer an over-all first power or linear rate of gain. When 
we introduce the tensegrity structure with its many surprises, we can see that 
we have broken through to a structural technique which permits a progressively 
decreasing weight to size ratio as size increases. 

As geodesic tensegrity frequencies increase, the sizes of the islands of compres- 
sion diminish. Islands of compression are the only residual “solids,” and their 
diminishing size diminishes their weights in a cube root progression. Thus we 
can state that the higher the frequency, the more ephemeral the tensegrity com- 
plex, the less the total weight of structure per given level of performance, and 
the less vulnerable the whole structure to violations by any or many inwardly 
or outwardly originating forces. 
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Union Tank Car Company’s giant Union Domes at Baton Rouge, La. (pictured above) and Wood River, Ili 
are the world’s largest circular buildings without internal or external supports. As high as a 10-story 


office building and big enough inside (110,000 square feet) to hold a football or baseball field, they are 
120 feet in height and 380 feet in diameter. The Domes are the first major industrial application of the 
geodesic principle of design and are made of hexagonal steel panels welded together. The Wood River 
Dome was designed, fabricated and erected for Union Tank Car Company by its Graver Tank & Mfg 
Co. division, which constructs domes for commercial use. 





The Baton Rouge (right) and Wood 
River Domes were designed to 
house regional tank car repair and 
maintenance facilities for Union 
Tank Car Company. Tank cars are 
repaired in the main dome area 
and painted in the 200-foot long 
connecting tunnel (foreground). 


Tank car repair operations inside 
the Baton Rouge Dome center 
around a second dome-shaped 
structure 80 feet (seven stories) 
high and 100 feet in diameter. 
The circular arrangement provides 
maximum flexibility in movement 
of cars and materials. A transfer 
table (foreground) moves cars to 
desired repair positions. The Wood 
River Dome will have a_ similar 
repair area layout. 








Dome Structures. . . 


A Reconstruction .... 


Contrast in Technologies 


Saint Hedwig’s Cathe- 
dral in East Berlin as 
it stood before World 
War II. Sketch illus- 
trates original timber 
construction which 
was later reinforced 
by wrought iron ten- 
sion bands at the base. 
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Herbert David, who designed the reconstructed 
St. Hedwig’s dome, is a consulting engineer and 
the vice president and manager of the German 
consulting engineers’ association, Verein Beratender 
Ingenieure of Berlin. His report to CoNnsuLTING 
ENGINEER on this interesting project was trans- 
lated by a fellow Berliner, Johannes Rosenthal, who 
is also a consulting engineer and the president of 
VBI of Berlin. David was educated in the tech- 
nical schools of Germany, and after many years of 
experience with both consulting and contracting 
firms, he established his own consulting firm in 
1938. He became a member of VBI in 1941. Project 
architect was Dipl. Ing. Felix Hinssen. 
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Precast concrete dome section is lifted into place by 
hand winch and supported by temporary centering. 


THE CORNERSTONE of Saint Hedwig’s Cathedral was 
laid on July 13, 1747. The most interesting (if prob- 
ably apocryphal) story of its origin is told by the 
tour guides on the sightseeing buses that shuttle 
behind the Iron Curtain to the site of Saint Hed- 
wigs, in East Berlin. 

Frederic II, protestant King of Prussia, was en- 
gaged in discussions with the local Roman Catholic 
bishop about the propriety of his erecting a cathe- 
dral on the royally created street, Unter den Linden. 
The discussions grew rather heated, when, goaded 
to the limit of royal serenity, “Old Fritz” struck the 
table with his fist, accidentally turning his teacup 
upside down. Shamed by this outburst, the Monarch 
turned tractable and granted permission for the 
building of a cathedral, “provided it is shaped like 
this!” (the overturned teacup ). In fact, the idea so 
intrigued him that he made many sketches of the 
structure, some of which are still in existence. 

The building of Saint Hedwigs was beset by many 
problems, but finally it was consecrated in 1773. Its 
first dome, set on a cylindrical masonry wall, was 
a wooden structure, with the thrust at the base 
taken up by a ring of wooden beams. Later, the 
tension ring was reinforced by bands of wrought 
iron. Outside diameter of the dome was 131 feet 
and the elevation from street level to the tip of 
the golden cross surmounting it was 177 feet. It 
stood until bombed out in 1943. 

Reconstruction plans were begun in 1946, when 
Herbert David designed a reinforced concrete shell 
with a thickness of 4% inches at the base and 2% 
inches at the top. Unfortunately, there was no con- 
tractor in the East Berlin area at that time with the 
equipment required for the erection job. So, to 
make construction easier and reduce form costs, 
David came up with a new design in precast con- 
crete. This called for 84 segments resting on the 





tension ring above the wall and ending at a 19}s-ft 
inside diameter compression ring at the top. The 
segments, or beams, were cast in the form of a T, 
with a width of 53% inches at the base and 14% 
inches at the top. The plate section of the beams is 
only 2-in. thick. 

Forms for the dome segments were built on the 
site from brick and concrete. To insure a smooth 
facing on the finished units, the forms were ground, 
polished, and treated with a surface coating to 
prevent adherence of the freshly poured concrete. 
After proper curing, the cast segments were turned 
out by compressed air injected through pipes im- 
bedded in the forms. 

Erection was accomplished by the use of hand 
winches which lifted the segments into position 
around a temporary centering. After all the seg- 
ments were in place, the precast units were con- 
nected to the tension and compression rings with 
reinforcing rods, concrete was poured in, and the 
centering removed after curing. Movement between 
the tension ring and supporting walls was permitted 
by the insertion of two plates which were surface 
ground and copper plated. The upper plate is con- 
nected to the tension ring, and the lower plate is 
anchored on top of the outside walls. Tangential 
doweling connects them. 

It is interesting to note that the dead load of the 
new concrete dome is less than that of the old 
wooden one. In all, the reconstruction required 114,- 
000 cubic feet of concrete, 66 tons of reinforcing 
steel, 22 tons of steel plates, 30 tons of steel girders, 
and 1360 cubic feet of lumber. 


Total of 84 T-section members make up new dome which 
has a dead weight less than the old wooden structure, 
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Thin shell concrete 
church in Oklahoma 
City designed by 
Conner & Pojezny, 
project architect, and 
Warren E. Sullivan, 
structural consultant. 


Dome Structures... 


Engineering Aspects 


THE POPULARITY OF THE DOME as a structural form 
for other than churches or monumental buildings 
has been a rather startling phenomena. Domes are 
now being used by large and small industry, by 
retail stores, offices, restaurants, and schools, and 
are being seriously considered as proper structural 
forms for hospitals. Meanwhile, the U.S. Marine 
Corps is rapidly replacing its traditional field shel- 
ters with domes of portable or throw-away design. 

The masonry dome of antiquity is no longer prac- 
tical because of its inherently high labor and scaf- 


Hemispherical 


folding costs. However, there are many design forms 
in use today that take full advantage of the im- 
proved structural qualities of modern materials. 
Some of the more popular are: 

Thin Shelled Concrete — Not too long ago, thin 
shelled concrete dome structure design was the 
limited domain of a few designers working under 
patent licensing arrangements. Then the ASCE pub- 
lished a manual of shell design which was later fol- 
lowed by one from the Portland Cement Associa- 
tion. There is a growing body of literature covering 
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Most thin shell concrete domes are surfaces of revolution based on the arc of a circle or an ellipse. 
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the subject, and thin shelled concrete designs are 
now well within the capabilities of any competent 
structural engineer. 

The high labor cost of form work and of setting 
reinforcing steel has been a limiting factor in the 
wider use of thin shelled concrete in high labor cost 
areas such as the United States. Thus, until recently, 
it was the engineers of Spain, Italy, and Mexico who 
came up with daring designs far in advance of those 
used in the U.S. 

However, many ingenious methods have been de- 

veloped to compensate for high labor cost. For ex- 
ample, sprayed concrete has been used to some ex- 
tent, and thin shelled domes have been constructed 
on forms of natural or man-made mounds of earth. 
Once the concrete has set, it is a simple matter to 
remove the earth below the shell. Other techniques 
depend on movable, reusable scaffolding, with only 
a small portion of the shell covered in each of a 
series of separate pours. 
Ribbed Domes — Typical of the ribbed design is 
the precast dome for the Cathedral of Saint Hed- 
wig in East Berlin. (see page 97) Similar in con- 
cept are many designs in metal and wood. The 
metal ribbed dome can be based on a series of 
formed ribs which actually follow the true arc of a 
circle. They may also be simple chord sections of 
standard structural shapes, with the length of the 
member determining the degree to which the dome 
approaches a true sphere. The solid web rib can 
also be replaced with an open truss. 
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Elevation 


Ribbed domes can be designed with chordal mem- 
bers or they can be curved to the true spherical arc. 
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Elevation 


Lamella domes use an essentially parallel system of 
ribs which results in a diamond or triangular pattern. 


When fabricated of wooden structural elements, 
the ribbed dome usually employs laminated mem- 
bers, but not always — trussed systems have been 
constructed with sawn lumber. 

The ribbed dome of concrete, either cast-in-place 
or precast, may result in an interior surface with an 
extremely pleasing pattern, thus requiring no in- 
terior finish. The work of Nervi, in Italy, provides 
many examples of excellent combining of good 
structural design and aesthetics. This is also true of 
many designs in steel. 

Lamella Domes — In lamella design the ribs of the 
system run approximately parallel instead of from 
a point on the bottom to the top center. This re- 
sults in a diamond grid which can be subdivided 
into triangles. Structural members may be either 
straight line or curved. Designs of this type have 
been fabricated in metal, sawn lumber, or laminated 
wood. Connections can be rigid, as are many weld- 
ed steel systems. The lamella design is structurally 
indeterminate, and requires a combination of engi- 
neering approximations and tests. 

Geodesic Domes — Geodesic structures are covered 
by patents issued to R. Buckminster Fuller and can 
probably be described best by direct quotation from 
the original patent (2,682,235) granted in 1954: 
“,.. [the] building framework is one of generally 
spherical form in which the longitudinal center- 
lines of the main structural elements lie substan- 
tially in great circle planes whose intersections with 
a common sphere form grids comprising substan- 
tially equilateral spherical triangles. The visible 
pattern formed by the structural elements them- 
selves does not necessarily show grids of equilateral 
triangles, for the visible grids may be equilateral 
hexagons, the diamonds being made up of two 
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equilateral triangles and the hexagons being made 
up of six equilateral triangles. The individual tri- 
angles, diamonds or hexagons as the case may be, 
may be made of straight or flat elements, in which 
circumstance they define flat or plane figures; or 
they may be made of arcuate or spherical form to 
define spherical figures. Either way, the complete 
structure will be spherical, or substantially so. And 
either way, the individual structural elements are so 
arranged as to be aligned with great circles of a 
common sphere. 

“... the grids are formed on the faces of a spheri- 
cal icosahedron. Each of the twenty equal spheri- 
cal equilateral triangles which form the “faces” of 
this construction is modularly divided along its 
edges. Lines connecting these modularly divided 
edges in a three-way great circle grid provide the 
outline for the plan of construction. I have found 
that if the structural members be aligned with the 
lines of the grids, the resulting framework will be 
characterized by more uniform stressing of the in- 

















Elevation 


Geodesic domes use a grid system based on the twenty 
faces of a spherical icosahedron cut by great circles. 
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dividual members than is possible with any con- 
struction heretofore known. The structural mem- 
bers may be aligned with all lines of the three- 
way grid, or just with selected ones of those lines. 
If the members are arcuate, or spherical, they will 
coincide with the grid lines; if they are straight, 
or flat, they will be chords of the great circles which 
are the grid lines.” 

Actually, the geodesic structure has evolved into 
a number of different types, all conforming to the 
general definition. 

{ Frame type — A geodesic frame is formed of in- 
dividual members, all lying in approximately the 
same enveloping sphere. A surface may be applied 
to, or suspended from, this frame. 

{ Truss type — A truss is formed from individual 
members which have a definite depth, with top and 
bottom members lying approximately in two dis- 
tinct enveloping spheres. Again, a surface may be 
applied to, or suspended from, the truss. 

{ Stressed Skin — The geodesic frame and the skin 
are combined to form what is essentially a truss, by 
welding or riveting them together. Thus, the surface 
actually becomes a stress carrying member. 

{| Molded Pan — In the molded pan design the sur- 
face is formed with edge members that are con- 
nected to give a structural framing system. 

{ Formed Surface — Flat sheets are deformed and 
connected together so as to form an essentially 
spherical surface with a stress distribution typical 
of the geodesic frame. 

Several varieties of dome structures have evolved 
from the Fuller concept, with the prefabricated 
structures of the Kaiser Aluminum Company the 
most widely known. The company presently has 
six standard models, all licensed under the Fuller 
patents. Also widely known are the two huge steel 
domes used as railroad car repair centers by the 
Union Tank Car Company. Many other firms are 
licensed under the Fuller patents, and they are 
making domes of metal, plywood, plastic, and paper. 

This classification of dome structures is compli- 
cated by the fact that many designs refuse to fit any 
general type. For example, there are many non- 
Fuller dome structures that incorporate elements of 
the geodesic principle but are clearly neither patent 
infringing nor patentable. At the same time, con- 
crete structures are further subject to classification 
as precast or poured in place and pretensioned pre- 
stressed, postensioned prestressed. Thus, an attempt 
at refined classification of dome structures is frus- 
trated by the fact that many of them are, in one 
or a number of ways, unique. 


Structural Engineering Aspects 


The structural basis of the dome is generally the 
hemisphere. Since it is able to enclose more volume 





Triangular dome for MIT Auditorium has only three 
support points, requiring careful stress transfer design. 
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per unit of surface than any other shape, it can lend 
an air of importance to monumental structures. 
However, designers have long been aware that 
something less than a full hemisphere will cover 
more area with less surface. For example, a spherical 
surface with a height of 1/3 the diameter will re- 
quire only 67 percent of the surface area of the 
hemisphere to cover 89 percent of the hemisphere’s 
floor area. For a height of 1/4 the diameter, the 
surface area is only 50 percent while the covered 
floor area is 75. 

However, as the dome becomes a smaller seg- 
ment of the hemisphere, two things happen. The 
amount of headroom decreases, and the magni- 
tude of the horizontal forces at the ground in- 
creases, as do the actual stresses in the upper sec- 
tion of the dome. Thus, if too flat an arc is chosen, 
the dome surface must be mounted on supports to 
improve headroom, and the supporting walls or 
columns must be designed to take the increased 
horizontal thrust, or this thrust eliminated or re- 
duced by the use of tension rings. Many extremely 
thin shelled concrete domes, forming only a small 
part of a total spherical surface, have been built 
with heavy tension rings. 

Since most dome structures have as their goal 
the achievement of long clear spans, the attendant 
problems of deflection must be recognized. This 
deflection varies as a higher power of the span 
length, the applicable power being a function of 
the proportions established for a specific struc- 
tural design situation. 

Large deflections are important to the structural 
engineer, for quite often they create difficult prob- 
lems in connection with architectural details. In 
addition, they may create secondary stresses which, 
though usually ignored in conventional structures, 
are of such a magnitude in domes that they demand 
careful analysis. Thus, secondary affects in dome 
design require refined methods of analysis. Ob- 
viously, on three dimensionally curved structures, 
the analysis immediately calls for mathematics of 
a higher order than that typical of conventional 
buildings or even structures curved in two planes. 

“One integrated whole” is an expression that best 
describes the dome structure. In itself this sounds 
desirable, especially to some of the more _philo- 
sophical engineers and architects. However, the con- 
cept is not without its negative values. For it fol- 
lows that when a dome is conceived as a pure, 
integrated whole, it will not stand in part. Until 
it is completed (and it is hard to complete) it is 
an unstable structure. Accordingly, a considerable 


Dallas Convention Center has reinforced concrete dome 
cast in bow tie pattern on reusable rotating forms. 


CONSULTING ENGINEER 


portion of the design time must be devoted to the 
development of practical and economical methods 
of construction. 

Commenting on specific problems encountered 
in dome design, Donald R. Peirce, of Amman & 
Whitney, drew on the firm’s important projects, 
past and present. On the MIT Auditorium, Saarinen 
was seeking the illusion of knife edge supports 
for the huge spherical triangle dome. The final 
design called for 20,000 square feet of shell to be 
supported on less than one square foot of bear- 
ing area, with three surfaces measuring only 4% 
by 10 inches at their smallest section. This detail 
was the result of an obviously difficult study in 
stress transfer. The shell reactions had to be car- 
ried from concrete and reinforcing steel into the 
bearing in a very short distance — then back into 
concrete and reinforcing steel in the buttresses. 

When Amman & Whitney undertook the design 
of the Dallas Convention Center, a careful cost 
analysis resulted in the decision to construct the 
dome in segments. A bow tie plan was used, with 
opposite segments being poured at the same time. 
This required the erection of a temporary tower 
at the center and a rather complicated rotating false- 
work and form structure. However, with 16 reuses 
this permitted considerable saving over conven- 
tional methods. Splitting the dome in pieces ob- 
viously eliminates ring stresses and penalizes the 
shell. Thus, the designer must counter the cost 
of increased materials in a necessarily thicker shell 
with savings in construction costs. 

The University of Illinois Assembly Hall, now 
under construction, will use the same construction 
method used in Dallas. The longer span of 400 
feet will require more temporary supports, and 
horizontal reactions are to be carried in a post 
tensioned ring girder. Thus, until the dome is com- 
plete, ring girder tensioning by the Preload Com- 
pany, Inc., cannot be completed. 
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for Central 
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As far as Amman & Whitney are concerned, the 
highlight of the University of Illinois project was 
the close cooperation between engineer and archi- 
tect. Harrison & Abramovitz developed an archi- 
tectural concept that required an inverted or bowl 
shaped dome to support the roof dome. Ring gird- 
ers, therefore, had to supply the horizontal reac- 
tion not only for the roof dome but also for the 
seating bowl. Now, an engineer is instinctively 
concerned with getting the load down to the ground 
as quickly and simply as possible, but, in this in- 
stance, this was not what the architect desired. 
So the final concept was developed as the end 
product of many collaborative trial shapes and 
systems. It should be noted that the mechanical 
engineering firm, Syska & Hennessy, was also closely 
involved in the early design stages. Thus, what- 
ever the professional critics of architecture and en- 
gineering may have to say about the completed 
structure, it is the product of a high order of 
architect-engineer collaboration. 

The Pittsburgh Auditorium (again by Amman 
& Whitney) involves the problem of rotating dome 
segments, but the major problem centered around 
the design of the cantilever frame supporting these 
segments. Since the frame cantilevers 200 feet, it 
is subject to very large lateral as well as vertical 
loads. Because the roof segments may be in any 


University of Illinois Assembly Hall is a 
dome-on-dome design with lower inverted 
dome forming the support for roof dome. 
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Pittsburgh Auditorium has huge cantilever frame supporting movable dome segments in variable positions. 


of an almost infinite combination of positions and 
the wind may blow in any direction, design was 
necessarily based on limiting conditions. 


Mechanical and Electrical Engineering 


Since most mechanical and electrical equipment is 
designed for conventional buildings with corners 
and flat surfaces, it is not surprising that dome 
structures with their curves sometimes present prob- 
lems of layout. Since one of the advantages of the 
dome is its ability to use relatively light structural 
members or thin shelled concrete, there is nowhere 
to hide pipes and ductwork. 

It is possible to beef up the structure so that it 
can support hanging or attached loads, but in all 
but industrial buildings, this is aesthetically un- 
pleasant. For that reason, mechanical and electrical 
services are generally relegated to the perimeter 
where they can be hidden in walls or columns. 
Larger equipment items are frequently located 
either in a special structure adjacent to the dome, 


Smoke Exhaust Fans 
Around Perimeter 


Louvres 
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Return Fan 


University of Illinois Assembly Hall has mechanical 
equipment well isolated from main areas of activity. 


in basement areas, or in specially enclosed areas 
under the dome. 

According to one well known acoustical con- 
sultant, dome enthusiasts, both engineers and archi- 
tects, frequently forget or ignore a well known 
fact. The dome is an acoustical monstrosity! 

Actually, this is not as bad as it sounds. The 
dome is an economically sound structure where 
large clear span areas are desired, it presents a 
pleasing appearance from the outside, and it can 
be acoustically corrected on the inside when neces- 
sary. Surprisingly enough, this has been done fre- 
quently with false ceilings, above and upon which 
can be located a variety of mechanical and elec- 
trical services. However, this is only good when 
it has been properly planned at an early stage of 
the design. As an afterthought, it can be expensive 
and extremely inefficient. 

Because of its erratic acoustical characteristics, 
the dome structure should be well insulated from 
any noise making mechanical equipment. The loca- 
tion and enclosure of this equipment may benefit 
a great deal from the early advice of a qualified 
acoustical engineer. 

The acoustical design criteria for speech and 
music can be studied under four headings. They 
are background noise, loudness, distribution, and 
reverberation. Robert B. Newman, of the firm of 
Bolt, Beranek and Newman, Inc., acoustical engi- 
neers, has discussed at a number of technical 
meetings the acoustics of thin shelled structures 
with particular reference to these four areas. Some 
of his comments are especially pertinent. 
Background Noises —It is enough to say that a 3 
or 4 inch concrete shell without an attic is seldom 
adequate to keep out the normal noises of city traf- 


CONSULTING ENGINEER 





fic, overhead aircraft, or similar activities, where 
use as an auditorium is the prime objective. If it 
is a shop or a factory building, that is a different 
story, but certainly for auditorium use a single thin 
shell is usually not adequate protection if there 
is normal ambient noise. 

Loudness and Distribution — Enclosing surfaces 
should be used properly if the requirements of 
adequate loudness and good distribution of sound 
are to be satisfied. Otherwise an audience may re- 
ceive sound directly from the source, which is 
comparable to an “open field” condition. For ex- 
ample, bad design in a room results from putting 
absorbing material all over the ceiling which is 
just like moving the audience out into a corn field— 
the enclosure offers no advantage. In auditorium 
rooms it is important to have hard sound-reflecting 
surfaces for ceilings and walls to give useful rein- 
forcement of sound energy down and into the 
audience. Tilting the ceiling up from the proscen- 
ium will send the reflections way back into the 
audience and add to the apparent loudness of sound 
from the source. In addition, if the rear ceiling 
surfaces are brought down towards the top of the 
doors at the back of the seating space, useful re- 
inforcement into the ears of the listeners is again 
achieved. In addition to simple directivity char- 
acteristics at the surfaces, it is important to get 
some diffusion characteristics — some roughness, 
some irregularities —to give a listener a number 
of discrete reflections from a number of points 
on the ceiling. 

The problem in the auditorium with a domed or 
barrel-vaulted roof is more one of focusing the Dome within a dome makes an attractive, noiseproof 
first reflections into the audience area. Certain por- arrangement for banking operations in Oklahoma City. 
tions of the audience will receive unusual concen- , 
trations of sound from certain portions of the stage. 

One would find, for example, that in certain seating 
areas the second violins would sound quite loud, 


Gas fired unit heaters are supported between the rib 
members of dome, with exhaust grilles under the seats. 


and in other areas the harp could be heard more 
readily than any of the other instruments. This 


type of selective reinforcement is undesirable. In 
the new MIT auditorium a number of “clouds” 
have been placed over the stage area and over a 
large portion of the seating area. These clouds ob- 


scure portions of the domed surface that would 
give troublesome focused reflection and, at the 
same time, provide a certain amount of acoustic 
roughness to the surface so the result is a diffuse 
reflection rather than a sharp one. Thus, a better 
listening atmosphere is created. 

This type of solution may leave something to be 
desired, but the simple fact is that the geometry 


Acoustical spray and suspended acoustical clouds 
are used to improve auditorium sound conditions. 
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These dimensions plus hard, sound reflective floor 
give domed room extremely bad acoustical properties. 


of a dome is not really good for an auditorium, 
and corrective measures must be taken. 
Reverberation — In a situation where there is a flat 
floor with a dome way up high, the center of curva- 
ture is well above the heads of people standing 
on the floor. The listener will hardly know that 
the dome is there, from an acoustical standpoint. 
The focusing of sound will all be up in the air. 
At the focal point there will be a real image, which 
re-radiates sound in a diverging wave. Thus, a 
new radiation from the real source comes back to 
the listener. It may be an echo, but it probably is 
a diffuse one which causes little trouble. But when 
flatter geometries put the listener somewhere be- 
tween the center of curvature and the curved sur- 
face, real difficulties may be encountered. 

For example, one large, circular room with 
acoustically treated walls and domed ceiling be- 
came almost useless to its owner because of its 
peculiar acoustical properties. The dome had a 120- 
ft radius and the room was 120 feet across. The 
apex of the dome was 42 feet above the floor, 
making the focal point of the acoustic mirror about 
20 feet below.the floor. The dome was treated with 


acoustic plaster. The ceiling was lighted with 
about 250,000 watts of incandescent light, and, in 
order to obtain a high light reflectance, the acoustic 
plaster on the dome was painted with a number 
of coats of white paint. 

When anyone walked into this room and began 
talking or making any type of sound, it was im- 
mediately noticed that at about 20 feet from the 
side walls a rapid repetition of every sound could 
be heard. Actually, the room made 25 distinctly 
countable repetitions. These occurred at about 1/3 
second intervals and lasted for about eight seconds. 

This phenomenon proved extremely troublesome 
and made the room almost worthless for the dis- 
play of automobiles, since conversation was prac- 
tically impossible. The multiple reflection of sound 
back and forth between the curved ceiling surface 
and the flat floor surface made the spoken word 
unintelligible. Actually, in this particular geometry, 
the sound had to make five round trips between 
floor and ceiling before it was reconcentrated 
enough to be heard as one of the repetitions. On 
each reflection from the ceiling and floor a little 
sound energy was lost, but not nearly enough. 

It should be emphasized that domes do not al- 
ways create acoustical problems. However, this 
type of structure does introduce many new fac- 
tors which, under the proper circumstances, can 
contribute to poor acoustics. 

The heating and ventilating of dome structures 
has certain inherent advantages that become more 
marked as the surface approaches a true hemis- 
phere. For example, if it were practical to supply 
heat from a central source at the center of the 
base of the structure, the dome shape would tend 
to spread it evenly about the total volume by re- 
flection. This consideration does not, unfortunately, 
take into account the heat loss from a thin, un- 
insulated surface and is more applicable to small 
than large structures. 

In summer months, with the sun’s rays deflected 
from the surface, there is a minimum of heat gain. 
In addition, since the heat would concentrate at 
the top of the dome, the use of an overhead venti- 
lation opening permits a natural draft. This ad- 
vantage is of doubtful value where domes are used 
for large gatherings, but there is some indication 
that for large industrial structures there are sig- 
nificant benefits. 

Lighting problems with dome structures usually 
are solved by means of suspended fixtures. A num- 
ber of ingenious devices have been used, includ- 
ing adjustable suspension systems which may be 
raised or lowered to meet specific conditions of 
building use. Attempts to use the dome ceiling as a 
reflective surface to light the floor area indirectly 
have not been particularly successful. 
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Dome Structures .. . 


The Charlotte Coliseum has a ribbed dome of standard wide flange sections resting on concrete columns. 


Designs in Metal 


SPEED OF ERECTION, minimum scaffolding, reduced 
weight, and structural adaptability to the strain of 
concentrated loads are all advantages common to 
metal dome construction. One of the best known 
of this type of structures is the Charlotte Coliseum, 
which for a time was the world’s largest dome. It 
was designed by Severud-Elstad-Krueger-Associ- 
ates, in association with the architectural firm of 
A. G. Odell, Jr., and Associates. 

The 334-ft diameter, all welded, radial ribbed 
dome uses only 970 tons of steel (22 pounds per 
square foot). It is supported on 48 cast-in-place con- 
crete columns which take only the vertical com- 
ponent of the inclined forces acting on the rim of 
the dome. The considerably larger horizontal com- 
ponents of these forces are taken by an equalizing 
steel tension ring resting on the columns. To com- 
pensate for elongation of the tension ring, the col- 


Steel framing for lights is cable suspended so that 
lighting conditions can be varied as occasion demands. 





Fabricated girder is pin connected to plate which is 
in turn bolted to heavy tunnel slab tension ring. 


umns were strained inward and the tension ring 
bolted to them before the full weight of the dome 
was applied. 

During construction the 46-ft diameter central 
compression ring was mounted on an erection tower. 
Rib sections were assembled at ground level and 
cable tied for erection between the compression and 
tension ring. Sheet aluminum covers the roof. 

While the Charlotte Coliseum dome was de- 
signed with standard wide flange sections and rod, 


Rib type steel dome uses fabricated girders with 
standard structural shapes for lateral members. 


the Alexander Memorial Center at the Georgia In- 
stitute of Technology was designed with 32 ellipti- 
cal curved fabricated girders joined to a compres- 
sion ring at the center. The architects, Aeck Associ- 
ates and the structural engineers, Morris, Boehmig 
& Tindel, Inc. agreed on pin connections at the 
base of the arch members, with the base plate at 
each ground point carrying stresses into the slab 
beneath with four 2-in. steel bolts. Thrust is ac- 
tually carried by a reinforced concrete tension ring 
in the form of a circular tunnel which also acts as 
an air exhaust chamber. 

The circular arena has a 270-ft diameter, with 
the steel arches overhead trussed at 8-ft intervals 
and covered with porex boards and a 40-lb tin roof 
with standing seams. Total weight of the dome is 
862 tons, or 24 psf, including structural steel, roof 
deck, tin roof, and paint. 

Site conditions for the Georgia Tech Center were 
not ideal. A 35-ft high hill stood at one corner, with 
35 feet of fill at the center. Under this fill was an un- 
derground stream and a 7-ft sewer. Thus the tun- 
nel tension ring had to be supported on steel piles 
under the arched girder points, except at a few 
places where it rested on rock. 

To get satisfactory interior lighting for basket- 
ball, a combination of direct and indirect lighting 
was used. Reflected ceiling light was reinforced 
with direct downlighting to give a 59 footcandle 
minimum lighting level on the playing floor. Gas 
fired unit heaters circulate air varying in make up 
from 100 percent fresh to 100 percent tempered and 
recirculated, with 310,000 cfm for summer time and 
230,000 cfm for winter. The perimeter of the play- 
ing floor has continuous grilles through which the 
air blown by the unit heaters is drawn upward un- 
der the seating and is exhausted to the outside by 
fans. Project cost was $1.5 million. 

Domed structures need not always be large to be 
economical. For example, the new Costa Mesa High 
School in Southern California has an extensive and 
expensive building program under way. Later there 
will be a cafeteria, but for the present the archi- 
tectural firm of Lind, Pleger, Blurock, Hougan and 
Ellerbrook wanted to provide an eating shelter and 
snack bar. Working with structural engineer John 
A. Martin, they chose a 100-ft diameter dome. 

Framed in structural steel and suspended from 
three supporting steel arches, the new dome will 
accommodate 2000 students and supplement the 
future cafeteria structure. The dome is 36 feet high 
at its apex and is covered with a poured gypsum 
roof, 6-in. thick. 


Geodesic Domes in Steel 


The industrial application of two steel geodesic 
domes by the Union Tank Car Company is of 
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The Alexander Memorial center at Georiga Institute of California high school uses a 100-ft diameter steel 
Technology is an attractive ribbed dome structure. dome for an open air lunch and recreation shelter. 


engineering significance because the two units, shop fabricated and field erected by the Graver 
despite their identical appearance, contrast sharply Tank & Mfg. Co., East Chicago, Indiana, a divis- 
in their basic design and erection. The first, located ion of the Union Tank Car Company. Mechanical 
at Baton Rouge, was fabricated and erected in the engineering and foundation design for both struc- 
field by Union Tank from a design by Synergetics, tures was handled by Battey & Childs, Chicago 
Inc. The second, at Wood River, was designed, engineers and architects. 


The Baton Rouge dome design uses standard 
11 gauge sheet steel, 4-in. pipe, and 1- and %-in. 
rod as structural elements, with each steel panel 
requiring several connections. At Wood River, the 
bill of materials consisted only of 6-in., schedule 
10 steel pipe and the steel panels. Pipe connectors 
at the vertices of the panels allowed the pipe frame- 
work to be tied in as erection proceeded with simple 
welds. One measure of the success of this design 
is the 7 ton reduction in dead load achieved. 

At Baton Rouge, the first of the two domes was 
erected from the base ring up, with cranes lifting 
panels into position for welding. At Wood River, 
the center top section of the dome was erected 
on a scaffolding and a vinyl coated nylon bag 
was cemented to the underside of the outer panels. 
The fabric was also hooked to an angle to facili- 
tate removal. As a reinforcing measure, 326 ropes 
were also attached to the angle and run downward 

Pipe and rod trusswork was used on first Union Tank and around the bag to a holding ring in the center. 
Car dome erected at Baton Rouge, Louisiana site. At this point the bag was inflated by a 25 horse- 
power blower feeding air through an underground 
tunnel running to the center of the dome. By means 
of a vent, internal pressures were maintained so 
that 90 percent of the dome weight was supported 
by the internal air pressure and 10 percent by jacks 
at the outer edges. When a ring of panels was at- 
tached, it required a pressure of only 1.6 ounces per 
square inch of dome to lift it to a higher position. 
Guy lines prevented side sway of the dome during 
lifts and high winds. While the top to bottom erec- 


Second Union dome uses simple pipe truss. Though 
size was same as first dome, total weight was less. 








Rope System 





Supporting vinyl coated nylon bag is cemented to un- 
derside of dome and hooked to angle tacked to dome. 


At Wocd River, top of dome, resting on scaffolding was 


built first, then balloon was inflated through the pipe. tion of geodesic domes with complete balloons has 


been used on smaller, lighter structures, the partial 
bag technique applied at Wood River is unique. 

Since these two huge domes meet the ground 
at an angle considerably less than 90 degrees, there 
is a significant horizontal thrust component. At 
Baton Rouge, the foundation was designed as a 
tension ring, with concrete reinforced to adequately 
resist the induced tension. At Wood River, the 
horizontal thrust was taken by a steel plate tension 
ring resting on the concrete foundation and rigidly 
attached to it. The structural members of the dome 
and the skin itself were welded directly to this 
steel ring. In both installations, poor soil condi- 
tions required a supported foundation. At Baton 
Rouge, 80 caissons were set on 15-ft centers around 
the center line of the foundation. At Wood River, 
poured-in-place concrete piles were used. 

Although the geodesic dome is not basically a 
load carrying structure, the design will permit 
suspension of such minor loads as _ utilities, ac- 
coustical materials, and insulation. If there are un- 


. » ¢ ree > weig hile re- 
Balloon supports 90 percent of dome weight while re usual concentrated loads, the dome can be de- 


maining 10 is carried by adjustable jacks at edges. é a : 
2 Y y I 5 signed to accommodate them. Suspensions were 


made on these domes from points of intersection 
of structural members. 

Radial wireways are end supported on a con- 
tinuous perimeter wireway which is in turn sup- 
ported by brackets w elded to the inside dome sur- 


face. Each radial wireway is suspended from a 
single bracket secured to the dome by means of 
several stainless steel cables, one attached to each 
wireway at a point above each light fixture. In 
order to stabilize the radial wireways, they are 


Guy lines prevent sidesway of dome while 326 ropes 
run around the nylon bag to a central holding ring. 
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Reinforcing bars are placed in foundation forms set on 
poured in place concrete piles spaced 15 feet apart. 


tied together at their inner ends by a steel cable 
draw string which puts them in tension. Mercury 
vapor lamps are suspended about 30 feet above 
the floor to form a 332-ft diameter circle of 106 
color corrected mercury lamps. Although the lamps 
burn only 1000 watts, they provide 50 footcandles 
of light for all work areas. Additional lamps of 
this type with peach colored filters give the roof 
of the dome a warm appearance and provide some 
indirect lighting. The ligiiting system was designed 
by Abe Feder. 

Since most of the shop and repair operations are 
around the perimeter of the dome, all piping 
utilities are run in a continuous circumferential 
loop. Electric power is also run along the perimeter 
to panels located in the various shop areas. These 
conduits and pipes, suspended from unistrut chan- 
nels secured to brackets welded to the dome valleys, 
are located in a band above the heads of doors. 

Ventilation in the Union domes is provided by a 
large gravity ventilator at the center-top, with ex- 
haust units for certain processing areas. Air 
velocities within the dome are quite low except 
near openings. 

Because of the 116-ft height of the domes, it was 
necessary to devise some means of servicing with- 
out the erection of extensive scaffolding. The prob- 
lem was solved with short pipe sections installed 
at frequent intervals at the peak of the pyramids 
in the dome skin at Baton Rouge and at every peak 
at Wood River. The pipes are capped to provide 
a weather tight surface when not in use, but are 
readily available for suspending work platforms. 


Geodesic Domes in Aluminum 


The Kaiser aluminum geodesic dome is a stressed 
skin design, developed by the company’s own engi- 
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Hexagonal pyramids form the basic plate elements at 
Wood River. Note pipe connector fittings at each apex. 
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Except ot R.R. Doors 
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Foundation details, Wood River dome left, Baton Rouge 
right. Piping and wiring lines located on perimeter. 
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First of the Kaiser aluminum, stressed skin geodesic 


The Moscow dome, widely reported, also was designed 
by Kaiser, with sheets sheared and braked in Russia. 
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domes was erected in this tropical garden setting in Hawaii. 


neering staff to take advantage of the unique physi- 
cal properties of aluminum. Basic ocnstruction pan- 
els are diamond shaped, with a bend pattern de- 
signed to give maximum structural performance. 
Available in six standard models, the domes range 
from 99 to 199 feet in diameter. Actually, there are 
three sizes in each of two designs, one based on an 
inner sphere radisu of 80 feet and the other on 112 
feet. In the smaller size group, the dead load of the 
structure is 1.9 pounds per square foot, in the larger, 
2.4. While these dome structures have been rather 
completely engineered and standardized, and others 
are under development, the Kaiser engineering 
group has as its main objective the development of 
new structural design techniques for aluminum. 
The first Kaiser dome was erected in Hawaii, but 
the best known is probably the 250-ft diameter, gold 
anodized unit which proved to be the center of 
attraction at the United States exhibit in Moscow. 
An interesting sidelight is the fact that the alumi- 
num panels for this dome were shipped to Russia 
in sheet form and sheared and braked on the job 
site. Structural elements are fitted together with 
lock bolts, using a special fitting at the meeting of 
the diamond points and flanges along the edges. 
Diamond panels in the Kaiser design vary in size, 
nine different sizes being required for the smaller 







Citizens State Bank in Oklahoma City is aluminum dome 
mounted on a circular concrete and glass exterior wall. 
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dome series and 14 for the larger. Panels are fab- 
ricated with aircraft precision, tolerances being 
maintained to + 0.005 inches in a length of 10 
feet. The heaviest diamond panel weighs only 65 
pounds, an important consideration during erec- 
tion. The domes are usually erected from the top 
down, with the progressively enlarged surface being 
hoisted up a central tower so that construction 
activity is always under way at ground level. 
The first balloon lifting technique was success- 
fully used on what was also the first factory dome 
structure, located at Abilene, Kansas. A 145-ft “- 
diameter dome was completely erected in only 22 ; 
working hours bw 0 Sanam cow, The eeeles em Industrial dome structure is balloon supported during 
7 7 : erection. Note the prefabricated diamond shaped panels. 
ployed a smaller balloon resting on top of a larger 
one, with cables rigged from eye bolts in the con- 
crete floor to steel channel bars tied around the 
sides of the balloons. 


Other Geodesic Domes in Metal 


Actually there are a large number of geodestic 
dome fabricators and designers, most of them work- 
ing under Fuller licenses. As a part of the new 
American Society for Metals headquarters, Gilmore- 
Olson, engineers and builders, incorporated a large 
geodesic trussed space frame which was fabricated 
by North American Aviation. It is a true truss de- 
sign with frame members lying in two distinct 
spherical surfaces and tied together by cross mem- 
bers meeting at a central point from the vertexes 
of parallel hexagons. A similar structure is being 
fabricated now by North American for the famous 
Shaw’s Garden, in St. Louis. This dome will span 
175 feet and will have a Plexiglas surface. 

One of the most interesting geodesic dome ap- Small blower maintains a balloon pressure sufficient 
plications was that specified by Smith & Gillespie, to support dome at a convenient construction level. 


Completed dome structure is the first to be used for an industrial plant and also the first to use balloon erection. 
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Geodesic space frame is part of the new ASM building. Structure was fabricated by North American Aviation. 


consulting engineers, in Jacksonville, Florida. Hy- 
drogen sulfide gas escaping from the trickling filter 
surface at a Florida sewage plant was creating 
a serious public nuisance. To eliminate it, the con- 
sultants recommended a geodesic structure with 
a suspended Dacron baffle to cover the filter. The 


fabric, weighing only 3.4 ounces per square yard, 
is woven close enough to trap the fumes which 
are then discharged through a high stack. 

The supporting dome is 112 feet in diameter 
and 27 feet high. It supports the Dacron fabric at 


See 


Sewage disposal plant uses a geodesic dome structure 
to trap noxious odors rising from the trickling filters. 


500 points, and no effort is made to seal the dome, 
since the fabric is taut enough to let water run 
off freely. The fabric is protected against damage 
from sun and falling objects by the dome, and 
the dome is in turn protected from the corrosive 
gases by the fabric. The dome is the concept of 
Jeffrey Lindsay and Associates. Components were 
produced in California, the complete shipment 
making up half a load for a standard trailer truck. 
The 47 aluminum panels and the stainless steel 
truss were erected in under a month by seven men. 


Dacron lining suspended from dome is protected from 
external damage and prevents corrosion of dome surface. 
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Dome Structures... 


Designs in 


THIN SHELLED CONCRETE dates back to about 1910, 
but its real impact in the United States, except for 
water tanks, is of fairly recent vintage. In spite of 
high form costs, thin shelled domes offer pleasant 
appearance, smooth surfaces, structural rigidity, 
and negligible maintenance costs. The attack on 
high form costs is being pursued with good results. 
Solutions involve segmental pouring, spraying, mak- 
ing forms a part of the finished structure, pre- 
stressing and pre-casting of segments, and using 
shaped mounds of earth for formwork. Depending 
on specific job site conditions, many of these solu- 
tions have resulted in significant economy. 

A good example of the shell dome applied to a 
2.25 million gallon water reservoir is that designed 
by James D. Caulfield for Carl E. Green & Associ- 
ates. It is located just outside Portland, Oregon, 
and is a part of the West Slope Water District. 

The dome design is in conformance with meth- 
ods recommended by the Portland Cement Associa- 
tion, modified to provide for internal hydrostatic 
pressure. It is 120 feet in diameter, with a 15-ft rise 
and a water surface rising 74 feet above the spring 
line. Minimum thickness where it joins the wall 
is 22 inches. Low unit stresses in the dome match 
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Concrete 


Concrete shell dome 
covers 2.25 million 
gallon water reservoir 
and successfully resists 
water pressure at 7 
feet above spring line. 


those in the wall, with 14,000 psi in the steel and 
300 psi in the concrete. Except for the central ac- 
cess hatchway, the dome was poured as a unit. 

In some designs for similar structures, insufficient 
attention has been given to the avoidance of direct 
load and shrinkage hairline cracks in hydraulically 
loaded concrete structures. Cracks are not only 
unsightly, but may permit leakage. In this structure 
the designer used the simple expedient of increas- 
ing the thickness of the structure until a safe allow- 
able unit tensile stress for concrete was reached. 

Gunniting of domes is now a well established 
technique. An interesting application of this method 
was used on a small dome for the Immaculata 
Chapel of the University of San Diego, designed by 
structural engineer John Ruskin. 

The 40-ft diameter dome rests on an octagonal 
wall which is supported by four reinforced concrete 
columns tied together by beams. Scaffolding on the 
inside was used to support the plywood forming for 
the dome. The gunniting operation was facilitated 
by a three-level, revolving scaffold which pivoted at 
the center and moved on wheels. 

It was planned to waterproof the concrete sur- 
face, which is overlayed by ceramic tile, with a non- 





Gunnited thin shell concrete dome is overlayed with ceramic tile on grouted wire mesh over building paper. 


Interior of Nervi’s small Olympic Stadium is a graceful 
pattern of curved precast reinforced concrete members. 


Precast concrete elements such as these are used in 
Nervi designed dome structures to eliminate formwork. 


hardening mastic. However, since this nonhardening 
characteristic was hard to find, the final decision was 
to use building paper and wire mesh with no fasten- 
ing into the concrete shell. The grout base and tile 
were set directly over this layer. The interior of 
the dome was covered with a %-in. layer of bi- 
tuminous base, crushed cork composition to prevent 
condensation. Approximately 85 percent of the in- 
terior was tiled for acoustical reasons. 

The use of precast concrete in domes is a tech- 
nique not common in the U.S. It has been used ef- 
fectively by Nervi, in Italy, for example, on the 
Olympic Stadium. This structure, in particular, is 
extremely graceful in interior appearance, the roof 
members being exposed to form an interesting pat- 
tern, Not so beautiful, but quite practical, is the 
domical roof design used by the Russians to cover 
the area between two factory buildings outside 
Leningrad. Formed of 135 precast elements of 16 
different types, the two shells are 131 feet square. 
The shell itself is 4 inches deep, ribs 10 inches deep. 

The entire shell, weighing 560 tons, was as- 
sembled on falsework at ground level by welding, 
grouting, and prestressing. It was then lifted to a 
position slightly above its permanent height, and 
precast hollow core column segments 2 feet square 
by 3 feet high were erected in place and the shell 
lowered onto them. Each of the four edges of the 
shell is supported in a vertical plane by a shallow 
truss made of precast elements. 

An interesting post-tensioned edge beam design 
was used by Dalton and Dalton, consulting struc- 
tural engineers, on a building for the San Leandro 
Unified School District in Alameda County, Califor- 
nia. The architects, Schmidts, Hardman and Wong, 
had decided on a circular building, and a reinforced 
concrete shell dome seemed the logical answer for 
covering the library at the core of the building. 
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Precast elements were used to form this concrete 
shell dome used at an industrial plant in Leningrad. 


However, the dome was to be supported on a 
ring of 10 by 12 inch mullions, spaced 10 feet apart 
on a circle 61-ft 4-in. in diameter. The 4-ft high 
mullions provided for a strip of clerestory lighting 
under the periphery of the dome. Unfortunately, 
the tangential thrust developed by the dome was 


found to be of sufficient magnitude to overstress the 
mullions in bending. To meet these architectural 
requirements, it was decided to post-tension the 
edge beam to counteract the tendency of the dome 
to spread when it took its load after form removal. 

Three pairs of tendons were cast into the con- 
crete edge beam, each making a complete circular 


Box in the foreground contains screw takeup for ten- 
dons used in post-tensioning the concrete shell roof. 
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loop. Tendon ends were staggered 120 degrees to 
provide a uniform stress distribution throughout 
the full circumference. Eight 4 in. cold drawn 
wires made up each tendon, giving a working force 
per tendon, after losses, of 56,700 Ib. The tendons 
were enclosed in a slippage sheathing and ends were 
located in rectangular pockets cast in the concrete 
edge beams. Approximately two weeks after con- 
crete was placed, when it had reached a 3000 psi 
strength, the tendons were tensioned. A system of 
tension, relax, and re-tension was used to iron out 
the high and low stress peaks caused by friction 
from both curvature and wobble effects. One man 


Dome was prestressed after concrete had reached a 
strength of 3,000 psi. Tensioning took one man day. 





TYPICAL SECTION SHOWING 
PLACEMENT OF REINFORCING ROD 
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Stressing Bolt Occupies This 
Position After Prestressing 





Prestressing details show use of screw type takeup. 


Albuquerque Civic Auditorium dome was poured on 
mounds of earth. Tops of buried columns can be seen, 


day was required for this operation, following which 
forms were removed. There has been no observable 
vertical deflection. 

The Albuquerque Civic Auditorium, also a post- 
tensioned shell dome structure, is interesting not 
only because of the unusual post tensioning method 
used, but because the dome was constructed over 
a temporary earth mound. When the concrete had 
properly cured, the earth was removed, leaving the 
218-ft diameter dome resting on 22 columns equally 
spaced around the circumference. 

Fred J. Fricke, consulting structural engineer, re- 
ports that conventional reinforcing placed in the 
ring beam of the dome served three functions. The 
radial reinforcing served to strengthen the outer 
areas of the shell as the ring beam gradually as- 
sumed the shape of the 5-in. shell. The longitudinal 
reinforcing served to reinforce the ring beam as 
a ring column as the dome lay unloaded on the 
earth mound and received a 1.8 million pound com- 
pression load from 840 turns of No. 8 wire wrapped 
around the ring at an initial stress of 140,000 psi. 
The longitudinal reinforcing also gives an added 
structural strength factor to the turns of the wire 
added after removal of the earth mound. Stressing 
wire was applied by means of a tractor-drawn 
capstan wheel and braking machine that traveled 
the circumference on a specially prepared roadway. 
The length of wire totaled 85 miles. The 24-in. deep 
ring beam is relatively shallow since much of the 
dome load is transferred directly to the columns. 

Carl R. Albach, electrical engineer for the Al- 
buquerque structure, points out that lighting cre- 
ated a problem because no conduit could be re- 


Shallow ring beam of dome is only 24-in. deep and was 
prestressed with 85 miles of wire applied by tractor. 
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cessed in the roof construction. Confined to the 
curtain walls and columns, it was at first hoped 
that indirect lighting from column-mounted fixtures 
would be adequate. Study showed it to be im- 
practical, but at this point acoustical engineers 
specified the suspension of two large baffles from 
the dome. One is a 164-ft outer diameter ring, with 
a circular surface above its central opening. 

Though designed primarily for their acoustical 
properties, the baffles served also to solve many 
other problems by providing support for down- 
lights, lighting switchboard, dimmer boards, sound 
console, speakers, air diffusers, and stage lighting 
plugs. Downlighting from the baffles consists of 
three concentric rows of 24 high-bay, aluminum 
type reflectors with 750 watt incandescent lamps 
recessed into the lower baffle. Total lighting from 
the baffle supplies up to 30 footcandles. 

The air conditioning system, designed by Dr. 
Marcello Giomi, consists of a single 271-ton steam 
absorption refrigeration unit. Equipment is located 
in a mechanical room in a penthouse above the 
lobby next to the dome. There is adequate baffling 
to prevent sound transfer. The main auditorium 
receives 93,000 cfm of air through ceiling diffusers 
mounted in the acoustical baffles. Air is relieved 
through the lobby, where supplementary heating 
and cooling is provided through radiant coils in the 
floor. This takes care of air conditioning the stage 
area. From the lobby, air is returned to the air 
handling system, with part of it exhausted through 
the mechanical room for ventilation and for supply- 
ing air to the cooling towers which take advantage 
of the lower wet bulb of the exhausted air. 


After concrete had cured and prestressing was com- 
pleted, the earth was excavated from under the dome. 
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Manually and electrically operated dimmer boards hang 
from the dome and are concealed by acoustic panels. 


Ring of downlights, a catwalk, and a plug-in strip are 
located on lower acoustic baffle for easy accessibility. 


alia Ped ae eR dla a 


Finished interior of arena shows ceiling lights and ven- 
tilators. Air conditioning ducts appear in the opening. 
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Taw | 





Laminated timber arches support the domed roof of the high school auditorium at College Station, Texas. 


Dome Structures... 


Designs in Wood & Other Materials 


Framing of 
Wood 
Members 


A grid of 4- by 14-in. laminated timbers forms the domed roof of this Wayland, Massachusetts . gymnasium, 
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Domes oF woop and other materials, while present- 
ly a minority group, cannot be discounted or ig- 
nored. With the growth of wood technology, par- 
ticularly lamination, structural members of wood 
are available to meet a wide variety of conditions. 
Wooden domes are quite popular in school con- 
struction for use as auditoriums and gymnasiums, 
and they have proven quite economical. Other ma- 
terials for domes include the whole range of plas- 
tics and even corrugated paperboard. Much of the 
work involving these materials is experimental, but 
the United States Marine Corps is presently re- 
placing its conventional tents and shelters with 
geodesic dome structures having metal frames that 
suspend coated fabrics. 

The A & M Consolidated High School at College 
Station, Texas, has a domed auditorium supported 
on laminated timber arches which cost $10.37 per 
square foot, less than the cost of the classrom section World’s largest wooden dome spans 300 feet at Mon- 
of conventional steel framing. The architects, Cau- tana State College fieldhouse located at Bozeman. 
dill, Rowlett and Scott, recognizing the acoustical 
imperfections of the dome shape made early plans 
to meet acoustical requirements by hanging acousti- 
cal ceilings and constructing a serpentine interior 
wall of wood. The result is a successful compro- 
mise between structural shape and functional re- 
quirements. A. M. Martin was the structural engi- 
neer, J. W. Hall did the mechanical-electrical work. 

One of the newest timber domes is that designed 
for the Wayland, Massachusetts, Senior High 
School. The Architects Collaborative, working with 
consulting engineers Souza and True, have specified 
a 209-ft diameter dome design which utilizes a grid 
of 4- by 14-in. laminated wood members with a 
deck of 2-in. tongue and groove plank to tie the 
truss members into a rigid system. 

The dome, housing an area for a complete physi- 
cal education program, is truly spherical, with each 
laminated wood roof member a segment of a great 
circle. Thus, each piece has the same radius of cur- 
vature although lengths differ. The roof structure 
is supported on short lally columns atop a concrete 
wall, with thrust taken by a steel tension ring made 
up of plates and angles. The ring is set on Lubrite 
plates atop the columns to allow movement result- 
ing from temperature changes. Connection between 
the dome frame members is through bolted steel 
plates and pipe. The remainder of the dome struc- 
ture is either laminated wood or standard sizes of 
sawn lumber. 

The Mount Calvary Church, in Cuyahoga Falls, 
Ohio, uses laminated timbers in a triangular pattern 
tor its dome spanning over 220 feet. Hand winches 


Calvary Tabernacle at Cuyahoga Falls, Ohio, spans 
220 feet with a triangular grid of laminated timber. 


Geodesic dome of wood members covered by clear plas- 
tic is used as restaurant at Woods Hole, Massachusetts. 
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Pease Woodwork Co. manufactures these small domes 
of plywood for use as garages or utility buildings. 


and gin poles were used for the entire erection job. 
Two-inch tongue and groove sheathing was in- 
stalled over the dome members. 

The world’s largest timber dome is a 300-ft di- 
ameter laminated rib structure with a rise of 50 
feet. Consulting engineer for the job was Ben F. 
Hurlbut, the architect Wilson and Berg. It is lo- 
cated at Montana State College, in Bozeman. 

Erection of the dome was completed in three 
stages, an outer ring was first framed on shoring 
poles, then a second ring, and finally the third ring 
was tied into the compression ring mounted on a 
temporary tower. Arch ribs connect on the bottom 
to a heavy box section tension ring at 10 degree 
intervals. Nineteen rows of glued laminated purlins 


Marine Corps shelter, manufactured by Magnesium Products of Milwau- 
kee, Inc., uses metal frame which can be easily disassembled and stowed. 


The Berger Brothers Co. uses geodesic design for its 
air inflatable dome of neoprene coated nylon fabric. 


extend circumferentially around the dome, spaced 
at eight feet. The dome was fabricated by Timber 
Structures, Inc. 

While dome structures are getting bigger and 
bigger, they are also getting smaller. There is now 
a wood, plastic, or paper dome garage for every 
backyard. They can be blown up, nailed up, bolted 
up, and some will even put themselves up. 

In contrast, there is the 525-ft diameter dome, in 
the planning stage, for a shopping center in Mon- 
treal. And, even bigger, is Fuller's dream of a 2- 
mile diameter dome over the heart of Manhattan — 
a lacelike weaving of aluminum framing closed in 
by a clear plastic skin. 

After that, spheres in space! o- 








Shell Structures, Inc. uses ply- 
wood sheets to form dome. 
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YEAR-ROUND 
SYNCRETIZER 





Exclusive Precooler 
WHAT IT IS... WHAT IT DOES 
45° 


Pec, wi 


The Nesbitt Precooler is a second 
cooling element. It uses water that 
has already cooled the main cooling 
element to cool and dehumidify out- 
door air, increasing the capacity of 
the Year-Round Syncretizer by 
15% to 30%. Consequently, for the 
same cooling load, the Year-Round 
Syncretizer uses smaller water 
quantities. This permits the use of 
smaller, less expensive pipes, insu- 
lation and fittings. In fact, piping 
can be wall hung to eliminate costly 
trenches, crawl spaces and runouts. 
In addition, pumps and chillers are 
smaller, less expensive to install, 
more economical to operate. 
Totally, the exclusive Nesbitt Pre- 
cooler permits system savings of 
hundreds of dollars per classroom 
. and insures greater humidity 
control in warm weather. 


When classrooms require Air Conditioning 


to maintain the proper 
thermal environment... 


Wren consulted about air conditioning for new or 
old educational buildings, the engineer can help the 
educator—and himself as well—by recommending 
the system that is tailored to school needs by the 
company with more than 40 years of specialization 
in that field. 

The Nesbitt Year-Round Syncretizer is a unit system. 
Building spaces can be equipped selectively. Only the 
classrooms actually in use need be conditioned. 

Winter and summer it provides heating, cooling, ven- 
tilating, dehumidifying—as desired—under completely 
automatic control, quietly and economically. (In mild 
weather, natural cooling with 100% outdoor air gives 
hundreds of hours of comfort without refrigeration. ) 

The Nesbitt Year-Round Syncretizer meets your own 
demands for excellence—and wiil help educators to meet 
theirs in the coming days of mounting enrollments. Turn 
to your Nesbitt Publication 11-2 and see for yourself 
...orsend for a copy today. 


Heating, 
Ventilating and 
Air Conditioning 
Equipment for 
Schools 


Made and sold by John J. Nesbitt, Inc., Philadelphia 36, Pa. 
Sold also by American-Standard, Industrial Division, Detroit 32, Michigan 
In Canada, American-Standard Products (Canada) Ltd. 
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Hand punch and 
sorting rod are the 
only tools needed 
to process cards. 


Finding Your Filed Data -- Fast 


DANIEL I. WEINBERG, Astra, Inc. 


Daniel I. Weinberg received 

a Bachelor of Electrical En- 

gineering degree from Clark- 

son College of Technology in 

1948. He was with the Air- 
craft Nuclear Propulsion Project of the U. S. Air 
Force and U.S. AEC until 1956, first as an engineer 
and physicist with Fairchild and later as senior 
engineer with General Electric, and he has been 
with Astra since 1957. In 1958, when Astra moved 
to the Research Triangle of North Carolina, he was 
asked by scientists at Duke Medical Center if he 
could assist them with some of the engineering 
problems encountered in their medical research. 
This work is now his major activity. He also con- 
ducts a course for the senior medical staff on the 
principles of instrumentation. He is a registered pro- 
fessional engineer in Ohio, Connecticut, and North 
Carolina, and a member of IRE, AIEE, and NSPE. 


LOCATING TECHNICAL DATA has long been 
a major problem in science and en- 
gineering. At Astra the problem 
is aggravated by the wide variety 

of fields in which we provide consulting services. 
These range from nuclear reactor design to medical 
instrumentation, from heat transfer to radiation 
shielding. Although the basic principles in these 
diverse fields are much the same, we must be alert 
to the latest developments in many fields and to 
the side effects peculiar to each if we are to pro- 
vide proper services to our clients. 

For example, nylon has many properties that 
make it a logical choice for some parts of certain 
instruments. However, some nylon contains a toxic 
plasticizer which may leach out if it is in contact 
with body fluids for extended periods. If a medical 
instrument is to come in contact with body fluids, 
this nylon should not be used in a wetted part. This 
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is just one small example of the type of information 
we must have at hand and readily accessible if we 
are to call ourselves qualified. 


Punched Card System 


Information flows into our office, as into all other 
engineering offices, through many paths, such as 
technical journals and reports, books, manufactur- 
ers catalogs, and discussions with other experts. In 
addition, information is developed within the office. 

However, almost anyone can collect a variety of 
data. The problem is to get the information into 
the hands of the person who needs it, when he 
needs it. To do this with a minimum expenditure of 
professional time, we have started using a punched 
card sorting system to locate these bits of infor- 
mation. For flexibility, and because we want to fa- 
cilitate the use of the system at any time by anyone, 
we are using a manual sorting system — the Keysort 
System, by Royal McBee. 

This sorting system has two advantages over a 
standard (nonsorting) card filing system. First, the 
cards can be randomly filed and still located quick- 
ly; and second, one card can be located under any 
of several categories or subjects. 

The basic component in the system is a peripher- 
ally perforated card on which we have had a form 
printed to simplify its use for our purposes. Beyond 


this we need only a simple punch, a sorting rod, and 
storage cabinets. 


What Is Put on the Cards? 
We use this system to index (catalog, if your prefer ) 
many types of information. There are technical 
articles that are important in their entirety. But 
there also are technical articles that are important 
because of some sidelight — perhaps only a footnote 
or small comment in the published discussion. 
Some articles fit into both categories. In many in- 
stances, however, the sidelight could be in an en- 
tirely different field from the article itself, and no 
one would suspect from the title that this gem was 
in it. For example, the item about nylon appeared 
in the transcript of a paper by C. A. Hufnagel 
(Georgetown University Hospital, Washington, 
D.C.) entitled “Blood Pumps, Conduits, and 
Valves,” published in the March 1959 issue of IRE 
Transactions on Medical Electronics, in a comment 
by a Dr. Salisbury commenting on a comment by 
a Dr. Gwinn. 
We also use the punched cards to index parts of 
design drawings that may be applicable to future 
jobs. And we index special items in technical books 
and reports. We also index manufacturers’ catalogs. 
In general, these need be indexed only for seldom 
used parts and materials although a complete index 
would assist a new employee who might want to 
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know which manufacturers are thought highly of 
in this office. 


Use of Cards 

The system is a relatively simple but effective one. 
If the card is being used to index a technical article, 
the article’s title, author, his organization, the jour- 
nal name, and its volume, page, and date are written 
or typed on the first five lines (see page 127). 

If the information about the article was obtained 
from a set of abstracts; e.g., Nuclear Science Ab- 
stracts, or Engineering Index (especially if a lit- 
erature search is being conducted ), then the ab- 
stract source and its number are inserted on line 
six. If the material is filed in the company files, its 
file number is typed in, also on line six. 

The space below the title block (and the reverse 
side of the card if necessary) is used for a brief 
abstract of the article or for notes. Often the im- 
portant (to you) information can be written out 
in enough detail to eliminate the need to refer to 
the full reference. If desired, small charts and dia- 
grams can be pasted or stapled to the card. 

If the card is being used to catalog a small but 
important item in an article or report, a short 
headline description of the item is inserted in the 
title block. The remainder of the card is filled out in 
the usual way. If the entire article is being cata- 
loged, the important small item can be included 
on the article card and the card punched for both 
the article and the small item. 


Locating the Card 

There are 92 pairs of holes around the edges of the 
card. When a card is punched for a given category, 
the space between the hole representing that cate- 
gory and the edge of the card is removed with a 
punch. Then, when locating a card, a rod is inserted 
into the hole representing the desired category, 
held horizontally, and raised. The cards that have 
been punched for that category fall clear, and they 
then can be either eye sorted or further rod sorted 
for a subcategory. 

At Astra we have set aside 17 pairs of holes for 
major fields, 29 pairs for divisions within these, 
and 23 pairs for groups within the divisions. In 
addition, we have 13 pairs for the initial of the 
author’s name (both personal and corporate au- 
thors), eight pairs for the decade and year, one to 
indicate abstracts and bibliographies, and one for 
vendors’ catalogs. Cards can be either single or 
double punched. When single punched, only the 
outer hole is punched. To double punch is to punch 
out both holes of a pair. 

When a card is double punched, it will drop out 
if the deck is sorted for its single punched mate. 
However, in order to save holes for what we con- 





sidered more important categories, we have per- 
mitted this sorting ambiguity to exist in the author 
section of the card. The card is single punched for 
authors whose last names begin with A, C, E, .. . 
Y, and double punched for B, D, F, .. . Z. Un- 
fortunately, this ambiguity cannot be eliminated by 
a double sorting because the card might have been 
punched for both letters of a pair (The article 
might have been written by Smith and Thomas. ) 

Under some conditions, ambiguities can be elimi- 
nated by double sorting; ie., the cards are first 
sorted for the outer holes. Those dropping out then 
are resorted for the inner hole, but only the cards 
remaining on the sorting bar are used. 

We make this hole with a double meaning work 
for us when punching a date (decade and year). 
Here, just four pairs of holes are used to represent 
10 digits. The holes are numbered 7, 4, 2, 1. These 
are punched as follows: 

To Indicate Punch 

1* 

9° 
1&2 

4° 
1&4 
4&2 

7* 

1&7 

Yy 2&7 

0 No punches 
*indicates a double punch 
When sorting for a number 1, 2, 4, or 7, the rod 
is inserted through the inner hole to avoid the 
avalanche which might occur if, when sorting for 1, 
cards punched for 3, 5, and 8 dropped out also. 

We have selected 14 major fields thus far ( gener- 
al, biology and medicine, chemistry, criticality 
studies, engineering, health and safety, instrumen- 
tation, materials, fusion and thermonuclear, physics 
and mathematics, nuclear reactors, neutron cross 
sections, computers, and missiles and space). We 
also have reserved three additional spaces for ex- 
pansion. These have been assigned “major field” 
numbers from 30 to 46 (rather than 1 to 17) because 
the cards were numbered before we had them over 
printed. Within each of these fields, divisions are 
numbered from 1 to 29. Each division has groups 
lettered from A to Z. 

For example, under “Instrumentation” — 36 is 
“Nuclear and Radiation” — 8, and under this is 
“Gamma” — C. Thus, to locate all our cataloged 
articles on gamma detectors, we would first sort 
field 36, then division 8, and then group C. If de- 
sired, we also could sort group E for scintillation 
counters and group M for counters used for medi- 
cal applications. We then would have only cards 
indexing material dealing with: instruments, nuclear 
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and radiation, gamma scintillation counters, used 
in medicine. If we wanted only the most recent 
references, we additionally would sort for date, and 
if we wanted a vendor's catalog, sort for that. Or, if 
we wanted an article on some special equipment 
built at Los Alamos Scientific Laboratory, we would 
sort under “Author” — L to separate out the cards 
in that particular category. 


Setting Up a Classification System 


The classification system used within a particular 
firm depends on the work done by that firm. Per- 
haps the easiest way to set up a classification system 
is to keep cards handy, filling them out whenever 
you come across information you want to be able 
to locate again. Then, when a number of cards are 
filled out, sort them into logical categories and 
(with a little thought to the future) use these as 
major fields. 

As the number of cards in a major field grows, 
the field can be divided into divisions, and the di- 
visions later divided into groups. The extent of these 
subdivisions and groups depends on the firm’s spe- 
cial needs. 

We have found it simplifies the system to use let- 
ters in the “group” subdivision when classifying 
materials. These are listed by the first letter of the 
material name. If it is a generic term, such as plas- 
tics, we double punch, if a specific material like 
carbon, we single punch. If a reference applies to 
more than one material, it is punched for each. 


Accumulating a Card File 


Perhaps the most difficult work in setting up a 
usable card file system is getting the cards filled 
out and punched. There are two ways in which the 
cards can be prepared. The first is the “one at a 
time” method. You come across an item you want 
to be able to refer to later, so you fill out a card 
for that item, punch it, and file it. 

The other method is the “major effort.” It is 
often necessary to conduct a literature search while 
working on some project. Instead of listing the 
fruits of that search on sheets of paper, put it on 
cards. These are then punched and filed. Since 
several cards can be punched at a time with a hand 
punch, this chore is not too time consuming. 

In some fields — for example, electron micros- 
copy — sets of printed and punched cards are 
issued periodically and can be purchased. These in- 
dex the latest literature. One also can subscribe 
to the Engineering Index Service. It supplies print- 
ed index cards, for filing. These are not punched, 
however, and must be stapled or pasted to punched 
cards to fit them into this system. 

One way to encourage use of the cards is to make 
them available to employees for their own personal 
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mS The Fast Oxide Breeder-Reactor Analysis. Part I - Neutron Yields 
Cross Sections, Group Constants, and Machine Routines. 

AUTHOR G. A. Baraff and R. B. Mallon 


ORGANIZATION Lab : 
Wou.P., pare) KAPL-1756 (June 30, 1957) 
ANoNuMBeR NSA _ 12-4441 |_ Numer 
ASTRA has performed work for KAPL in the area of reactor physics 
with specific application to the KAPL Fast Oxide Breeder. The 
results of the first phase of this work, an evaluation of existi 
information on cross sections in the energy range of interest and 
on neutron yields for fissionable isotopes, are reported. The 
methods and techniques developed for reducing the raw data to 
group constants for PROD II (the code chosen for multigroup 
calculations) and modifications made to the PROD II code are 
discussed. The results of a new series of multigroup criticality 
calculations for the Fast Oxide Breeder reactor are reported. A 
new compilation of nuclear data prepared by ASTRA personnel was 
used as input. 
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Standard cards are purchased and then overprinted to fit the particular requirements of this sorting system. 


files. This way the specialist in each field has most 


of the information on his specialty at his fingertips, 
and he has a real interest in making his file com- 
plete. Yet the file is available to everyone. 


Characteristics of the Cards 


The card which appeared to meet our requirements 
the best is Royal-McBee’s number KD 585B. This 
is a 5” x 8” card with a double row of holes around 
the edges. It comes printed with numbers 1-46 
around two edges, letters A-Z on the third edge, 
and some chemical symbols on the fourth. Since 
their printing is in brown, it is easy to overprint, 
in black, our own special code requirements. We 
could not get the perforated cards unprinted, and 
the Royal-McBee price for printing 1000 cards was 
higher than having a local printer do it. 


Additional Materials and Equipment 

We also purchased a punch. This special punch 
extends the hole to the card edge more neatly than 
does a standard hole punch. Another useful gadget 
is a book of repair stickers for use when a hole is 
punched by mistake. 

For sorting, Royal-McBee supplies (for a fee) a 
sorting bar and alignment block; for a large scale 
operation, it is possible to get a gang punch and a 
mechanical sorter. 

Some sort of card storage is needed. If cards are 
to be kept by individuals, then a small file box is 
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convenient for use on a desk. If they are to be kept 
in a central file, larger cabinets will be required. 


Costs 


The approximate cost of installing this system at our 
firm with 1000 cards was: 


Cards $47.00° 
Punch 7.25 
Printing 20.00° 
Sorting Rod 3.85 
Alignment Block 3.30 
File Box 5.00 


Total $86.40 
°5000 printed cards cost approximately $200 


Conclusion 

This system, like any catalog, requires a certain 
amount of work to get it started and to keep it up. 
Some persons are naturally methodical and enjoy 
maintaining files of even the most difficult type. 
Others rebel against any attempt to channel their 
efforts and refuse to participate in even this simple 
card index system. (They claim they can remember 
all necessary references — and some can!) There 
are, however, many persons making up a middle 
group. They like to have the convenience this index 
offers, and they will, with a little encouragement, 
do their share in filling out the cards. It is for this 
group that this system is really useful. aa 
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BaW’'s FO Package Boiler 


This shop-assembled B&W FO Package Boiler— 
being shipped as a single unit—is on its way to 
handle an important job. 

The FO Boiler will supply all the steam to heat 
a new $22 million, 1728 family cooperative apart- 
ment house in New York City. Simplicity of in- 
stallation is only one of the FO Boiler’s attractive 
features: just remove it from the flatcar or truck, 
make the necessary connections, and start it up. 


This natural circulation boiler delivers up to 
100,000 Ib of steam per hour, It’s B&W designed, 
to give you reliable high capacity with minimum 
maintenance in a small space. If you have a problem 
involving steam, B&W—with nearly a century of 
experience in the design and manufacture of steam 
generating equipment—will be delighted to help 
you. Just write to The Babcock & Wilcox Company, 
Boiler Division, Barberton, Ohio. 


THE BABCOCK & WILCOX COMPANY 
BOILER DIVISION 
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PERCENT OF NORMAL CONSTRUCTION DAY FORECAST LOCATIONS 
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WL WLLL 





-4 -2 ° +2 +4 
~ DEPARTURE FROM NORMAL 


TEMPERATURE 
CONSTRUCTION DAY CRITERIA 


To be considered a construction day on these 
charts, the day’s maximum temperature must be 
more than 38 degrees. There must be less than 
six inches of snow on the ground. There must 
be less than six hours of active precipitation 
during the period between the hours of 7 a.m. 
and 5 p.m. There also cannot have been more 
than one inch of rainfall on the preceding day. 





DECEMBER HIGHLIGHTS 


During December 1959, near seasonal construction weather is expected over much of the United States. 
The exceptions are the New England, Atlantic seaboard, and southeastern areas, where slightly cooler 
and quite wet conditions should prevail. The New England area and the lower Mississippi Valley re- 
gion probably will have the nation’s poorest construction weather. Frequent storminess. is expected 
to concentrate in these areas bringing the monthly precipitation totals much above normal. Construc- 
tion also could be hampered somewhat in sectors of Arizona, as frequent shower activity should bring 
near or above normal moisture over the region. Warm temperatures, however, should moderate this 
construction day loss. Predominately warmer than normal conditions are expected over the area ex- 
tending from the West Coast eastward to the Mississippi Valley and the Great Lakes region. The warm- 
est readings as compared to normal are likely over the middle third of the country, but it must be kept 
in mind that subzero readings are not uncommo.i during December in many localities. Although 
slightly cooler than normal temperatures are expec‘ed over the Florida peninsula, rainfall totals should 
range slightly less than usual, resulting in little loss of construction time due to weather. Over-all, 
this December should be relatively favorable for construction over much of the country. Only those 
regions in the eastern United States receiving colder than normal temperatures and above normal mois- 
ture should have the number of favorable construction days reduced considerably below normal. 


TEAR OUT ALONG PERFORATION. CONSULTING ENGINEER 





These forecasts are prepared by Irving P. Krick Associates, Inc., the world’s 
oldest and largest weather engineering firm. The forecasts are based on methods 





developed by this group at California Institute of Technology prior to World 
War IIL. After the War, the methods were adapted to high speed electronic 
computing machines to shorten the time required to solve the complex problems 
of the atmosphere. Ultra-long range forecasts, up to a year or more in advance, 
are now available. Information on other Krick weather services is available by 
writing to the home office of the firm at 460 South Broadway, Denver, Colorado. 


. CONSTRUCTION DAYS 


DECEMBER 1959 ESTIMATES 
LOCATIONS 1/2),3)4]5)] 6) 7) 8] 9] 10] 11] 12] 13) 14] 15 


HIGHEST 26 |30|31 |22)31 |24/29 | 11 |25/29 /22/28)20)3) |21 
LOWEST I2 |21 |}26/8 |21 | j21) 2 (10 (22) 5 17] 6 113 | 7 
AVERAGE 20 |26/29 |15 |25)18 26/5 {17 |;26/13 |22)13 |2415 
ESTIMATE 22 |29 |29/17 |26/19/24)4 20/25 ]12 |21 | 8 \24/ 11 










































































These estimated construction days for key cities in the United States should be interpreted as an 
average of estimated conditions over the forecast area. To obtain the best results, the forecast 
number of construction days should be compared with the temperature and precipitation anomaly 
maps and the timing estimates to determine the probable number of construction days in your 
locality. The forecast construction days are based on average construction day requirements as 
defined under “Construction Day Criteria,” and should be adjusted for individual operations. 





JANUARY AVERAGE AND RANGE* 





LOCATIONS 1/2)3)]4/5)]6]7) 8) 94} 10) 11) 12) 13] 14] 15 


HIGHEST  130/30/31 |24/31 |26/29] 1612! 129116128123) 29] 16 
LOWEST 4 j2ol26loliel: jizlols lial: lie! 1 lial 2 


AVERAGE 16 }27/28) 11 | 24 16/23) 5 [16/23/11 |}22)14)24/ 10 




































































FEBRUARY AVERAGE AND RANGE* 
LOCATIONS | 1] 2]3/4] 5] 6| 7] 8] 9] 10] 11/12] 13] 14] 15 
HIGHEST 26 |27/28/23/29/23 |29) 10 |26 |28 |22|26 | 24/28/15 
LOWEST 10 j22/21 | 7 |21|8 |20/0 | 9 /i8|5 | 15/10/19) 8 
AVERAGE =|20/25/25)18 |26| 14/25) 3 [17 |24)14| 22)15)24)1 | 


*Historical Average, Not a Forecast 
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Slightly warmer than normal is the outlook over the northwest during December. Important 


storminess is expected during the 10th-12th and 16th-19th intervals. However, nighttime low COI 
temperature readings should be above historical averages during this midmonth storminess. 
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The cold snap indicated at around midmonth on the timing bar should drop nighttime lows 
into the subzero bracket over many northern sections. Eastern Montana can anticipate the 
heaviest snowfall in the area during the storminess indicated around the 18th or 19th of the month. 
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No sustained cold spells are in prospect during December. The indicated cold periods are more 
precisely periods in which fresh Pacific air plus radiational cooling will make minimums drop 
briefly. Important storminess is expected during the 12th-13th and 17th-19th intervals. 
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The storminess indicated on the timing bar around the 5th and the 9th of the month applies 
principally to southern portions of this four-state area. Intermittent stormy weather is likely in the 
intermountain region during the 13th-16th interval. 








MINNESOTA LY ZZ, LL. 
4s 20 25 30 
Mild is the outlook for the first seven days, although briefly colder than normal readings are 


likely in northern Minnesota about the 3rd. Several weather fronts should move across the area 
affecting principally Canadian border regions, but moisture amounts should be light. 
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Look for low temperztures in the teens during the cold period indicated just prior to midmonth 
— subzero readings are likely in many areas around the 22nd or 23rd. Important precipitation is 
expected during all of the stormy intervals shown on the timing bar. 
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The first week of December will bring important moisture, though most of the storminess during 
the month should be brief in nature as frequent weather fronts move across the region. Tempera- 
tures during the indicated cold spells are expected to range in the teens. 
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IGNIFICANT WEATHER EVENTS 


RAIN fob ci ea The timing bars below are intended to indicate periods of important general 
SNOW enemas and important departure from temperature normals in areas 

indicated. They are highly accurate over the area indicated, but are too 
WARM a) general to pinpoint small local storminess or showers. Allow one day on 
COLD aa either side of indicated storm or extreme temperature periods for general 


planning. Combination rain or snow shading indicates either one or both. 
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Coastal regions can expect threatening storminess near the 10th and the 13th. The storminess in- 
dicated at about the 3rd or 4th should be more important in this region than farther north. Tem- 
peratures in the low 20s are likely for the indicated cold pericds. 
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Briefly cold readings are anticipated for the first day or two of December, but a southwesterly 
flow should bring warmer temperatures by the 3rd or 4th of the month. Look for temperature 
readings in the 18 to 26 degree class during the indicated coid spells. 
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Generally much wetter than normal conditions are in prospect over the New England area dur- 
ing December as frequent stormy patterns move across the northeastern extreme of the nation. 
Briefly cold readings are expected around the Ist, 16th, and 25th of the month. 
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The indicated cold spells are not likely to be unusually cold for December, rather they are 
the coldest periods expected for the month. Important storminess is anticipated during the 
5th-6th, 9th-llth, 18th-19th, and 29th-30th intervals. 
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Above normal precipitation is expected over much of the Lower South during December, but 
in Florida the amounts should range from near to below normal. Stormy weather is likely on the 
Peninsula during all of the periods indicated up to the 23rd of the month. 
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The 3rd-4th and 13th-14th intervals should bring important storminess. Aside from the showery 
weather indicated around the 23rd or 24th, the last third of the month should be relatively fair. 
Cold weather is expected near the 10th-11th, 18th-20th, and 30th-31st. 
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NEW IDEA! 


400-CYCLE 
BUS DUCT 


LESS THAN 
1 VOLT DROP PER 100 FT 


New Westinghouse high-frequency bus duct 
(180 to 20,000 cycles) is the first efficient, eco- 
nomical method for high-frequency power dis- 
tribution. Here is the final answer to 
high-frequency power problems. You’ll never 
again settle for the inefficiencies of conventional 
systems in this application or put up with the 
expense, clutter and installation difficulties of 
multiple-run cable and conduit schemes. Or 
buy individual, on-the-site, high-frequency 
power generators for every testing station, 
high-speed machine, launching pads or on- 
line aircraft. 

Power tap-offs every 30 inches over entire 
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length of run provide maximum flexibility. 
High-frequency bus duct is immediately 
available . .. and only from Westinghouse. Get 
in touch with your local Westinghouse sales 
representative. Or write or wire Standard Con- 
trol Division, Westinghouse Electric Corpora- 
tion, Beaver, Pa., for booklet B-7326. 


YOU CAN BE SURE...1F ITS 


Westinghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-OES! ARNAZ SHOWS CBS TV FRIDAYS 


J-30310 
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mahon METAL CURTAIN WALL 








Maintenance Hangar for American Air- 
lines located on the Detroit Metropolitan 
Airport. Mahon Metal Curtain Walls in 
blue porcelain finish were employed, in 
this instance, with natural brick to produce 
on attractive exterior. Wall Plates of 
the same material painted gray were em- 
ployed to face the large hangar doors. 


Architects & Engineers: 
Giffels & Rossetti 


General Contractor: 
A. J. Etkin Construction Co. 


Serving the Construction Industry Through Fabrication of Structural 
Steel, Steel Plate Components, and Building Products 
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in Bright Metal or Colored Porcelain 
Produce Clean, Attractive Exteriors ! 


Mahon Walls can be Erected up to 60 Ft. in Height without’ 


ALUMINUM or STAINLESS 
GALVANIZED or PAINTED STEEL 


MAHON FLUTED WALL 
FIELD CONSTRUCTED 


MAHON RIBBED WALL 
FIELD CONSTRUCTED 


FLUSH FLUTED 
MAHON PREFAB WALL PANELS 


of Steel and Aluminum 
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Horizontal Joint ...Vertical Joints are Invisible 





* OTHER MAHON BUILDING PRODUCTS 


and SERVICES: 


Underwriters’ Rated Metalclad Fire Walls 
Rolling Steel Doors (Standard or Underwriters’ Labeled) 
M-Floors (Electrified Cellular Steel Sub-Floors) 

Long Span M-Decks (Cellular or Open Beam) 

Steel Roof Deck 

Permanent Concrete Floor Forms 

Acoustical and Troffer Forms 

Acoustical Metal Walls and Partitions 
Acoustical Metal Ceilings 

Structural Steel—Fabrication and Erection 


Steel Plate Components—Riveted or Welded 


ve For INFORMATION See SWEET’S FILES 
or Write for Catalogues 


THE R. C. MAHON COMPANY « Detroit 34, Michigan 


Sales-Engineering Offices in Detroit, New York, Chicago, Los Angeles and 
San Francisco « Sales Representatives in all other Principal Cities 


MAHON 





Field Notes 


MARJORIE ODEN, 
Eastern Editor 


CEC Has Busy Session 


in Cincinnati 


Many Consulting Engineers Council committee 
members have been turned into writers, according 
to reports at the semiannual meeting in Cincinnati 
last month. Efforts are being made to supply Coun- 
cil members with the basic documents, brochures, 
and guides of the profession as soon as possible. 
The new committee system is being used on the 
more controversial issues with success. As Joe Wil- 
liamson Jr., chairman of the ethical practices com- 





ACCURATELY 
MEASURES LIQUIDS 
from ACETONE 

to ASPHALT 








PETROMETER Remote Read- 
ing LIQUID LEVEL INDICA- 
TORS are accurate and reliable. 
Suitable for all stored industrial 
liquids ..in any tank... at any 
distance. Easy to install... and 
easy to read. Indicators have 
many unique design features. 


write today for Bulletin 6004. 


PETROMETER 


CORPORATION 
43-22 TENTH ST. LONG ISLAND CITY 1, N.Y 





mittee pointed out in his report: “The CEC Execu- 
tive Committee recently recommended that CEC 
committees involved with highly controversial sub- 
jects be manned by members from one member as- 
sociation. Furthermore, such member association so 
selected is to understand that all such CEC commit- 
tee problems are to be recognized as association 
projects .. . It has been our experience that contro- 
versial subjects simply cannot be handled by mail. 
A five or seven man committee scattered over the 
48 states is ineffective, in our opinion.” 

A number of other rather controversial subjects 
also have been tackled with notable success, since 
the New York meeting. The documents committee 
announced that two standard forms of agreement 
between architect and engineer have been com- 
pleted and currently are being reviewed by a firm 
of attorneys. One was a form of agreement when 
the fee is a percentage of construction cost — the 
other a form of agreement when the fee is lump 
sum. Forms on which the documents committee 
based the new reports originally were prepared by 
the New York Association of Consulting Engineers, 
but the CEC committee explained that the form 
will be up-dated. An engineer-to-engineer form has 
been suggested as a future project. 

The Surety Association of America also has been 
working with the documents committee on forms 
of bid bond, performance bond, and labor and ma- 
terial payment bond. CEC has requested that the 
Surety Association grant it permission to publish as 
CEC documents the various bond forms. Details 
currently are being worked out. 

“In general, we believe that the more we adopt 
or approach standardization as to these and other 
documents used in construction, the more do we 
effect economies, sound bidding, and avoidance of 
disputes and misunderstandings. We congratulate 
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The newest and finest engineered troffers available today. Labo- ’ Swivel-bar suspension 
ratory tested and engineered to achieve the latest in modern eliminates overhead yokes, 
troffer lighting. Only 474” deep, these units allow reduced plenum reduces installation cost 
depths and permit greater structural freedom between floors. aes P : 

New Benjamin shallow-line troffers are the fastest installing Simplified hinge mechanism 
troffers on the market. One piece housing in both 4’ and 8’ units ---No screws to tighten 
gives maximum structural strength. Fused for control equipment 
protection. The most complete selection of closures in the light- 
ing industry. 

For fixture engineering at its finest, look to Benjamin. Your 
local Benjamin representative will be happy to help you. Contact 
him on any problem...large or small. 


Positive action tab-lock latch 


Housing fabricated and wired 
in one piece unit 


ELECTRIC MFG. CO. de 
Subsidiary of THOMAS INDUSTRIES /NC 
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Consulting Engineers Council and its work tend- 
ing towards such standardization and hope that it 
will be able to harmonize its product to the fullest 
extent possible with that of other professional or- 
ganizations in the field,” a Surety official reported. 

The documents committee report also suggested 
that CEC publish a second copyrighted edition of 
the General Conditions of Contract as soon as cop- 
ies of the present edition are depleted. 

Almost two years work will be complete:| by the 
next annual meeting in Portland, Oregon. A copy- 
righted Manual of Consulting Engineering Practice 
is expected to be ready for distribution at that time. 
The Manual is intended to serve as a guide in the 
performance of consulting engineering services, and 
as a reference for the fees and contracts committee. 

In Cincinnati, the first “Engineering Specialty 
Listing” was distributed to members. The listing, 
representing only about half of the Council mem- 
bers, was described as “tentative,” and a future ef- 
fort will be made to add the remaining members 
to the special roster. 


Professional Practices 


The offices practices committee also has been busy, 
and a report of expense disbursement accounts was 
submitted to board members. The committee, 
headed by Cedric Acheson of New York State, ex- 
plained that when the report is in final form it will 


be submitted to a certified public accountant to 
be sure the recommendations do not run afoul 
of the Bureau of Internal Revenue. 

For future projects, the offices practices group 
suggests a questionnaire to obtain office expense 
data, followed by questionnaires on methods of 
“time basis” billing and accounting procedures for 
individual jobs. 

The Council’s public relations program also has 
been given new emphasis, along with a new firm 
of public relations experts. CEC has transferred 
its account to the same organization which has 
handled the Oregon Association’s successful pro- 
gram. Among the future projects are pamphlets 
on “How to Select and Negotiate for the Services 
of a Consulting Engineer,” “Public vs. Private 
Engineering,” and “How to Prepare a Brochure 
for Your Consulting Engineering Firm.” As Presi- 
dent Ralph Westcott explained, continued emphasis 
will be placed on favorable magazine and news- 
paper publicity for the Council. 

Past publications came in for mention too, with 
the announcement that “Framework for the Future,” 
the Council’s first (and to date only) venture into 
public relations brochures, has won international 
recognition from Graphis Press of Zurich, the inter- 
national yearbook publishers of graphic and ad- 
vertising art. The Ccuncil has been notified that 
the brochure will be circulated to libraries, public 
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Art Metal Planfile! 


Blueprints Maps Drawings 


Write us today. 


Art Metal 


4| East 42nd St., New York I7, N.Y. 
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SHERATON-PORTLAND HOTEL, PORTLAND, ORE. Architect: Church, Newberry, Roehr & Schutte; Consulting 
Engineer: J. Donald Kroeker & Associates; Mechanical Contractor: J. M. Harder Plumbing & Heating Company 
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Pumps out heat in summer, 
pumps in heat in winter... 
saves money all year 
for new Sheraton Hotel 


The most complete heat pump system ever installed 
in a hotel is providing a money-saving answer to the 
problem of all-year air conditioning for the new 
Sheraton-Portland, in Portland, Oregon. 


The system takes advantage of low local power 
rates and utilizes available well water. In summer, 
two 250-hp Chrysler Centrifugal Heat Pumps use the 
water to absorb heat from indoor air and keep the 
hotel cool. In winter, the cycle is reversed. Heat is 
extracted from the water and pumped into the hotel. 


Individual Chrysler fan-coil units give occupants of 
each room complete control over indoor climate. 
Public spaces are served by Chrysler central air- 
handling units. 


The Chrysler Heat Pump is versatile: It also sup- 
plies domestic hot water for the hotel’s 300 rooms, 
and delivers, through boosters, near-boiling water 
for the kitchen. And the system is economical: It costs 
less to operate than conventional year-round air con- 
ditioning . . . and it even warms the swimming pool 
without added cost. 


Whether your air conditioning requirements are best 
met by a heat pump or conventional air conditioning, 
Chrysler has the equipment and technical know-how 
to help you do the job better . . . for less. For infor- 
mation on the mechanics or economics of Chrysler 
equipment, write today. 


\) HRYSLER 


AIRTEMP 


Airtemp Division, Chrysler Corporation, Dept. X-129, Dayton 1, Ohio 
In Canada: Therm-O-Rite Products, Ltd., Toronto, Ontario 





relations firms, ad agencies, and printers through- 
out much of the world. Westcott termed the award 
the “Oscar” of the graphic arts profession. 


FIDIC and the Council 


One weighted vote (the only one of the meeting ) 
was taken to see if, in view of the financial prob- 
lems involved, the International Federation of Con- 
sulting Engineers should be invited to meet in the 
U.S. during the next 5 years. The answer was “no.” 
The F{DIC invitation was mentioned later, and it 
was decided to have the sites and arrangements 
committee investigate the advisability of asking 
FIDIC to meet in the States sometime in the future. 

Gail Hathaway, consultant to the International 
Bank for Reconstruction and Development (World 
Bank ), also discussed FIDIC during a portion of his 
banquet speech. Hathaway told of recent corres- 
pondence with the British Association of Consult- 
ing Engineers complaining about the custom in 
some parts of the world of asking for bids from 
which to select a consultant. In the specific in- 
stance mentioned, eight American firms submit- 
ted bids and three refused to do so. 

“It would appear that FIDIC is the most ap- 
propriate organization to handle such problems and, 
inasmuch as eight consulting engineering firms from 
the United States were involved, it would be most 


appropriate for a committee on international rela- 
tions of your Council to give prompt consideration 
to the proposal of the British Association of Con- 
sulting Engineers,” Hathaway suggested. 
Westcott when asked his attitude toward FIDIC 
stated, “We will not take the position, as one of 
FIDIC’s newest members, of attempting to tell the 
international organization what to do. But perhaps 
we can inspire them in some areas by example.” 


Fair Labor Standards Act 


The executive committee is scheduled to review 
a directive, from the New York State Association 
of Consulting Engineers, asking that something be 
done to clarify the legal haze surrounding the Fair 
Labor Standards Act of 1938, Wage and Hour pro- 
visions, as applied to consulting engineers. 

The New York State members pointed out 
that .. . “the nature of consulting engineering is 
such that it is not feasible for either principals or 
employees to always work a regular 40-hour week 
due to the necessity of providing inspection of 
construction during whatever hours contractors 
choose to work; performing surveying services when 
the weather permits; performing such tasks as 
flow gaging, sampling, and the examination of 
troublesome field or process conditions when the 
weather or the client's processes create certain 
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EXPANDED METAL 


QUIK- ERECT patented fittings 


. Will answer al/ your enclosure problems 


Here is the new, easier, simpler method of guarding 
conveyors and machines and for all in-plant partition- 
ing. Shipped READY for erection, no cutting, drilling 
or welding required . . . these interchangeable ex- 
panded metal panels provide greater safety, cut over- 
all costs, cover a wider range of use and require 85% 
less storage space. 


EXCLUSIVE QUIK-ERECT SECTION CLIPS 
save much of the erection time formerly required. 
Proven successful in hundreds of installations, these 
Safe*Gard panels are of welded construction, give 
longer life, are more rigid and stronger than wire, 
will not ravel or fray. 


Note enlarged detail 
showing SAFE*GARD 
Quik-Erect Clips securely 
joining the interchange- 
able panels. 


Write today for more details or call your Globe (Grip-Strut) Distributor. 
Distributors in all principal cities, listed under “Grating” in your phone book. 


PRODUCTS DIVISION | __. THE GLOBE COMPANY 


SOUTH_PRINCETON, CHICAGO 9, ILLINOIS 
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critical conditions; and meeting the requirements 
of clients in regard to the completion of services by 
specitied dates. 

“The profession of engineering has successfully 
supported the clarification of the position of pro- 
fessional engineers in private practice, public life, 
and industry in relation to the Taft Hartley Act 
and other labor relations acts through amending 
legislation and/or interpretations, rulings, or de- 
cisions,” and New York State suggests that the 
Council see what it can do in regards to wages and 
hours. They want to know when time-and-a-half 
is required, and for exactly which employees. 

The matter was referred to the executive com- 
mittee, and it was suggested that this might be a 
subject for future referral to the Engineers Joint 
Council-American Institute of Architects committee. 


Problems in Ethics 


A new statement on free engineering was adopted, 
to be published in the Manual of Practice. It was 
accepted (as originally prepared and adopted by 
the Missouri Association) with the understanding 
that the wording might be edited slightly, but the 
intent of the policy statement retained: 

“Free engineering as it refers to the construc- 
tion industry is the practice of concealing charges 
for prov iding professional engineering services in 








Fast, water-tight coupling for 
OFFSET CONCRETE PIPE with 


TYLOX “C-P” GASKETS 


TYLOX “C-P” Gasket is 
designed for concrete 
sewer pipe having 
either single or double 
tongue offsets. Gasket 
consists of heavy base, 
multiple sealing fins, 
and a positioning flange 
which overhangs the Type “C-P’ TYLOX under 
edge of the tongue off- full compression on offset 
set. “Locking” effect of concrete pipe. 

the flange holds gasket 











in true position as pipe 
is coupled. 

“C-P” Gaskets are the true compression type, 
available in either rubber or neoprene, and with- 
stand head pressures up to 50-feet. They may 
be installed at the job site, or the pipe manu- 
facturer’s plant. Specially compounded to resist 
sewerage and industrial waste acids, they never 
deteriorate. Write for brochure. 
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HAMILTON KENT MANUFACTURING CO. 
KENT, OHIO ORchard 3-9555 


ANADIAN: 10 Brussels St., New Toronto, Ontario 





connection with furnishing materials, equipment, 
or labor of construction. The Missouri Association 
of Consulting Engineers considers such practice un- 
ethical and inconsistent with professional conduct. 

“Charges for professional engineering services 
should be fully and separately proposed, quoted, 
and invoiced by persons or firms who furnish the 
services. It is unethical and unprofessional to con- 
ceal, lump together, or absorb any part or all of 
the cost of professional engineering services in 
the cost of equipment, materials, construction, or 
nonprofessional services. 

“Locally recognized recommended minimum ‘ie 
schedules establish the principles and minimum 
charges for . . . professional engineering services.” 

Another proposed policy statement did not fare 
so well, and was referred back to committee. It was: 

“Whenever a ‘standardized’ plant, requiring only 
one basic design, offered by one manufacturer rep- 
resents a major portion of a project, any resulting 
saving in planning costs (as compared with costs 
usually incurred in conventional designs, — com- 
pletely engineered, drawn, and presented by the 
Consultant) shall be extended to the Owner by 
the Consulting Engineer utilizing such a ‘standard- 
ized’ design.” 

An interesting hearing, to be held soon by the 
employment practices committee of the Missouri 
Society of Professional Engineers, also was dis- 
cussed. On a single project, consulting engineers 
gave quotations of $9000, $7000, $1500, $200, and 
$150 to do the same design job. Each of the engi- 
neers is to be asked publicly to defend his fee. 


Concern Over Legislation 


Legislation also came in for its share of attention, 
with emphasis on the numerous references in vari- 
ous Congressional committee reports to “ex- 
horbitant fees” of consulting engineers. 

Lyle Jones, the new CEC Washington repre- 
sentative, told of a visit with George H. Staples 
of the Comptroller General’s staff. The Comptroller 
General recently issued a report criticizing the use 
of consultants on Federal and state highway work. 

Staples was reported to have explained that it 
was not his intent to criticize consulting engineers, 
but instead to criticize the cost-plus type contracts. 
He also reported favoring state highway depart- 
ments staffed to handle normal work loads, but 
leaving peak projects to consultants. “He does not 
think private consulting engineers can do the job 
as economically as government engineering de- 
partments,” Jones added. 

The Council is attempting to gather facts with 
which such ideas of exaggerated consulting engi- 
neer fees can be disputed, as well as documented 
figures on the cost of public engineering. Westcott 
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For schools, hospitals, commercial buildings 
and industrial plants, it makes good sense 
to specify Edwards products for control, 
communication and protection. 
EDWARDS is the only company that manufac- 
tures a complete line of signaling systems. 
EDWARDS technical representatives in 58 
cities are always available to work with you 
on application systems. 
EDWARDS products are readily available 
through leading electrical distributors 
throughout the country. 

Wal S EDWARDS products are preferred 4 to 1 by 
electrical contractors for simplicity and 
quality that means quicker installations, no 


@ 
works with 2 
Join with the “Edwards team”; you'll find 


them most helpful in working with you on 

. any type of signaling problem. We'll be glad 

CcOonsu tin to send you the name of your nearest 
Edwards representative. Technical litera- 

ture is available on any of our systems or 


* * 
. products. Write Edwards Company, Inc., 
All neers Norwalk, Conn. (In Canada: Edwards of Can- 
ada, Ltd, Owen Sound, Ontario) 
gee installations 





; Fort Sanders private hospital; Barber 

and McMurray, Architects: equipped with 

Edwards signaling systems for communi- 
cation and protection. 


Consulting Engineer McCallum goes over Chester E. McCallum, prominent Consulting Engineer 
plans for University of Tennessee girls’ associated with Barber and McMurray, Architects, in 
dormitory with Edwards local distributor, Knoxville, Tenn., likes to work with the ‘Edwards team”’ 
L. H. Edenfield of Stokes Electric Com- 

pany, Knoxville. 


Asbury Acres, Holston Methodist 
home for the retired, will have an 
Edwards automatic fire detection sys- 
tem (AMVAD). Control panel is being 
checked by McCallum (at right). 


Maryville College, womens’ dormitory: ps McCallum discusses plans with Mrs. Ruth 

Consulting Engineer Chester McCallum 5 Faiclinier, house mother, on site of new 

tries out Edwards room call system. 4 women’s dorm for 600 girls at University 

Compact control panel is shown on wall. ; of Tennessee. An Edwards fire alarm sys- 
tem, room call system, and after hours’ 
intruder alarm are only part of Edwards 
equipment to be installed. 


EDWARDS specialists in signaling since 1872 CONTROL * COMMUNICATION + PROTECTION 
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requested that as many of the CEC members as 
possible send the Council data on: 

{ All of the elements that comprise the fee of 
consulting engineer 

{ Basis for comparing quality and productivity of 
government personnel and private engineers 

‘ Specific instances comparing the quality and re- 
sulting construction costs of similar projects or 
components done by government agencies and by 
consulting engineers, or providing the cost of typi- 
cal projects designed by government personnel. 

‘ Give the reasons, supported by facts when pos- 
sible, as to why more economical and efficient en- 
gineering can be done by engineers in private 
practice than by government personnel. 

Jones also has visited with a general of the Corps 
of Engineers, who assured the CEC represertative 
the Corps is happy with the status quo. (The Corps 
recently was criticized by the House Appropriations 
Committee for use of consulting engineers.) The 
general also expressed the opinion that consultants 
should be used for peak loads, but that the Corps 
should continue to handle its normal work load. 

Council members were warned by Jones to be- 
ware of a proposed Bureau of Internal Revenue 
regulation, which would tax some lobby groups. 
The regulation would apply to organizations “sub- 
stantially” engaging in lobby activities. But “sub- 


EXHAUST NOISE 





Stop nerve-wracking, efficien- 
cy-destroying exhaust or in- 
take noise. Your engine can 
be effectively silenced with 
Burgess-Manning Snubbers. 


Don’t tolerate this costly nui- 
sance that leads to problems 
of impaired employee and 
neighbor relations, liability 
claims, losses in efficiency and 
production mistakes. 








Additional 5urgess-M 9 9 . 
Functions specialize in the elimination 
Available in of noise, and of dangerous 
BURGESS-  pulsation-produced vibration 
MANNING in closed gas piping systems. 

“oe SNUBBERS Tell us your problem—we will 
@ Spark Arresting gladly rec he 
¢ Water Separation 
© Heat Recovery 

¢ Air Cleaning 


BURGESS-MANNING COMPANY 
Sound Enginesring Industrial Silencen Division 


Libertyville, | 
9233 Sovereign Row, Dallas 35, Texas 


loti 








stantially” and “lobby activities” are not defined. 
The result could be a tax on that portion of dues 
used for anything which could be construed 
attempting to influence the opinion of Federal, 
state, or municipal governments. 


Council Finances 


President Westcott mentioned that the Council 
would be about broke if California had not paid 
its 1959 dues and public relations assessment, and 
this was confirmed by the budget report. The only 
associations (on Oct. 31) that had paid in full are 
California, Missouri, Oregon, and Pittsburgh. 

Dues came up for discussion again. Three pro- 
posals are to be studied by the directors, ques- 
tionnaires are to be completed, and dues will re- 
ceive further scrutiny at the annual meeting. So far, 
the dues committee reports agreement that: 

Regardless of the particular membership struc- 
ture in any member association, the firm and not 
the individual should be the criteria for member 
dues to CEC. 
* Dues should not be directly proportional to the 
number of employees and principals, but should be 
on a declining scale with the number of employees. 
“Any change that is made should be considered 
carefully, 
ceptable to all Member Associations, and of a 
lasting nature. 

The three proposed plans use the following bases: 


should be simple and workable, ac- 


the number of principal and nonprincipal protes- 
sionals, social security plus a fixed sum, or social 
security with no added sum. 


Other Action at Cincinnati 

New Members — Pennsylvania, Kentucky, and In- 
diana joined the Council. Quite a few groups are 
considered good future prospects for membership. 
Members-at-Large — It was suggested that mem- 
bers-at-large, who have an association they could 
join, be assessed the same total dues they would 
pay for association plus Council dues. Then a 
portion of the additional dues (based on what the 
members-at-large would have paid as local dues ) 
would be refunded to the local association. This 
idea was defeated. 

Bylaws — The bylaws are being revised, with a 
letter ballot to be taken prior to the next annual 
meeting, in order to have Council membership on 
an individual rather than an association basis. One 
purpose of the bylaw revision is to make the by- 
laws match the more recent articles of incorporation. 
Medical Insurance — After investigation, it was de- 
cided the rate advantages of handling a group 
medical insurance policy on a national versus a 
state level would not be enough to compensate for 
the administrative detail involved. aes 


CONSULTING ENGINEER 





SILICONE naEws from Bow Corning 
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Banish Costly Enclosures 
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Save on Outdoor Motors by 
Specifying Silicone Insulation 


Dramatic proof of size and weight savings made possible by motors with 
silicone insulation systems is demonstrated by these outdoor direct coupled 
pump drives at the Alamitos Steam Station of Southern California Edison 
Company. Here, self-protecting silicone rubber insulation means substan- 
tial dollar savings in enclosure cost for the smaller, open frame motor. 


Both motors have 400-hp ratings. The difference in weight between the 
two motors is well over 1,000 pounds. Why is one motor so much larger 
than the other? Because the smaller Allis-Chalmers motor has a self- 
protected Silco-Flex insulation system incorporating Silastic®, the Dow 
Corning silicone rubber. The other motor is insulated with conventional 
materials requiring the protection of a more elaborate enclosure. 


Despite its much smaller size, the silicone insulated motor also has a 15% 
service factor not found in the larger unit. This extra cushion against 
overloads assures greater reliability and longer life for the smaller unit. 


Silicone rubber insulated motors for pump drives, fan drives, or other 
applications can withstand torrential rains, corrosive fumes, fly ash, dust, 
salt air, snow, sleet, cold, heat . . . even flooding! That’s why it’s wise 
to specify motors with insulation systems made from Dow Corning Sili- 
cones for greater reliability and maximum savings. 


For more information, write Dept. 1024. 





HOW ENCLOSURES AFFECT MOTOR COSTS 


SILICONE INSULATED 
“DRIP - PROOF 
OUTDOOR MOTORS 


\! CLASS A INSULATED 
“WEATHER PROTECTED” 
OUTDOOR MOTORS 


RELATIVE 
ENCLOSURE 
costs 


( AVERAGE FOR 
AMAL MOTOR SIZES) 





RELATIVE COST & 
RELATIVE COST % 











600 HP 
900 RPM 


ORIP | WEATHER 
PROOF | PROTECTED 
FRAME! FRAME 











Savings of 30% and better result from 
specifying motors with insulation systen.s 
made from Silastic. Silicone rubber pro- 
duces a homogeneous, resilient insulation 
system unaffected by heat, cold, moisture, 
abrasives, many chemicals and corrosive 
atmospheres. No need to buy expensive 
enclosures. Insulation systems made of 
Silastic are self-protecting, permit open 
enclosures outdoors where weather-pro- 
tected frames would otherwise be required. 
There’s no need for a premium priced 
enclosure to protect the insulation. 


What’s more, Silastic’s extra thermal capa- 
city provides motors, transformers, and 
other equipment with additional service 
factor for absorbing overloads. These 
motors — with a generous service factor 
built-in — add immeasurably to reliable 
service . . . operate more economically. 








SPECIFY Dow Corning Silicones 
So 
and SAVE! 


Dow Corning CORPORATION 


ATLANTA BOSTON CHICAGO 
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CLEVELAND 


MIDLAND. MICHIGAN 


DALLAS LOS ANGELES NEW YORK WASHINGTON, BD. Cc. 
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COSTS NO MORE... 





Motor circuits 
need this 

PINPOINT 
PROTECTION 


These circuit breakers are special purpose... with advantages that motor circuits need 
for complete protection. Unlike regular circuit breakers, they can be easily set to an 
instantaneous rating 11 times normal full load current. This gives instant protection 
against overload darnage without nuisance tripping. Regular breakers are preset at 
instantaneous ratings as high as 100 times full load current. 


Look what this difference means. Take the example of a 20 amp breaker recommended 
for use with a motor starter for a 500 horsepower 440 volt a-c motor. Full load current 
is 7.5 amp. An ordinary breaker would have an instantaneous trip setting of 500 amp— 
many times the desired value. A high resistance fault or short circuit current less than 500 
amp could do permanent damage before thermal devices would trip the breaker. But a 25 
amp Model ETI breaker in this application would have an instantaneous trip setting of only 
87 amp... giving instant opening in case of high current faults without nuisance tripping. 


Model ETI circuit breakers are available in five frame sizes and in ratings up to 800 
amp continuous. 


@f}) I-T-E CIRCUIT BREAKER COMPANY 


CHOOSE FROM THE BROAD I-T-E LINE 


I-T-E Circuit Breaker Company 
1900 Hamilton St., Philadelphia 30, Pa. 
[| Molded case circuit breakers (_] Secondary unit 
for motor control centers substations 
C) Tilting insulator switches [) Metal-clad switchgear 


(] K-Line LV Switchgear 8 4.16 and 13.8 kv) 

(600 v) [_] Power switching centers 
[] Enclosed molded case = TRANFO-UNITS* 

circuit breakers Other. 
*Tranfo-Unit is a Reg. TM of I-T-E 











Name. Title 











Company 


Street 











ww 


8 NEMA approved enclosures . . . for molded case breakers. SEND COUPON OR WRITE 
Covering all needs, indoor and outdoor, including dusty Get complete, up-to-date infor- 
and wet environments. Slamproof doors prevent breaker autien. on |-T-E equipment 
damage regardless of handle position. Pin-type hinges — 
ease installation and service. Doors as well as operating 
handles may be padlocked for greater safety. 
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(iss) MAN-TEN High-Strength Steel saves 600 tons 


Burlington Bay Skyway. Owner: Ontario Department of Highways. De- 
signer: Foundation of Canada Engineering Corporation Limited. 22-span 
fabricator and erector: Runnymede Steel Construction Limited. 


3,000 tons of USS MAN-TEN High-Strength Steel were used in 22 deck- 
truss type spans to reduce weight and costs of the Burlington Bay Skyway. 
MAN-TEN Steel is shown in color in the typical deck-truss span drawing 
at the right. Because each truss for the 250-foot spans weighed 110 tons 
rather than 130 tons, it was possible to erect a complete truss in one 
piece with only two cranes. This materially reduced erection costs. 


New color movie available—‘‘Challenge at Carquinez.”" A 27-minute, 16mm. 
color film showing the design and construction of the unique Carquinez 
Straits Bridge. ideal for engineering groups. For booking information, 
write United States Steel, Pittsburgh Film Distributing Center, 525 William 
Penn Place, Pittsburgh 30, Pennsylvania. 
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Canada’s new Burlington Bay Skyway 
breaks a serious traffic bottleneck between 
the city of Hamilton and the town of Bur- 
lington at the west end of Lake Ontario. 
The entire roadway, totalling 8,400 feet in 
length, is really an elevated four-lane high- 
way with 75 distinct spans. At its peak in 
the massive central section, the skyway 
towers 210 feet in the air. It accommodates 
50,000 cars per day . . . cost $13.5 million. 


How High-Strength steel saved weight and 
money. All 75 spans were first designed to 
use carbon steel. Then, in order to reduce 
costs, cut weight, and still retain the needed 
strength, 22 deck-truss type spans were 
modified to take advantage of the higher 
strength of USS Man-Ten Brand Steel. 
MaAn-TEN Steel has a minimum yield point 
of 50,000 psi—50% higher than carbon steel. 


98 pounds per foot saved. With USS Man- 
TEN Steel it was possible to eliminate a 
large number of reinforcing plates and extra 
fabrication costs. A typical MAN-TEN Steel 
section weighed only 426 pounds per foot 


compared to 524 pounds per foot for carbon 
steel. This added up to a total saving of 600 
tons of steel in the 22 spans. In this type of 
structure, each pound saved on the super- 
structure permits a saving of three pounds 
in the substructure—a total of four pounds 
at the footing. 


Fabrication costs reduced. The use of sim- 
ple rolled sections rather than built-up sec- 
tions made a sizable reduction in fabrica- 
tion costs of about $20.00 per ton for the 
average location. In addition, maintenance 
costs are expected to be much lower because 
of the elimination of extra plates and rivets. 


For more information about USS Design 
Steels—MAN-TEN, Cor-TEN, TrI-TEN 
Brands and “T-1” Constructional Alloy 
Steels, write to United States Steel, 525 
William Penn Place, Pittsburgh 30, Pa. 


USS, MAN-TEN, COR-TEN, TRI-TEN, and “T-I" are 
registered trademarks 


United States Stee! Corporation—Pittsburgh 
American Steel & Wire—Cleveland 

Columbia- Geneva Steei—San Francisco 

Tennessee Coal & iron—Fairfieild, Alabama 

United States Stee! Supply—Stee! Service Centers 
United States Stee! Export Company 


United States Steel 





ONE DOES NOT HAVE TO visit the Soviet Union to 
recognize the fact that both Soviet science and en- 
gineering have made tremendous strides. Even to 
the casual observer it is clear that the Soviet Union 
has caught up with us in many fields and actually 
may excel in others. The hard accomplishments are 
there for all to observe. To deny these achievements 
would be both churlish and fatal. If we are to 
profit from Soviet experiences, as they have profited 
from ours, we must carefully examine the good” 
points of their system of education and their prac- 
tice in science and engineering. This can be done 
with full knowledge that not all features of their 
system are desirable or feasible in a democracy. 


Engineering Downgraded 


The need to buttress our scientific resources was 
recognized almost simultaneously with the dis- 
covery of atomic energy. Since World War II there 
has been a concerted effort in this country to pro- 
mote basic scientific education and research. In 
satisfying this need we have almost unconsciously 
attributed to pure science an elevated status which 
has resulted in an almost dangerous disdain for 
many applied sciences, particularly engineering. 
Recent enrollment trends in American engineer- 
ing schools show conclusively that the increased 
prestige of science has attracted many students 
who would otherwise have followed an engineering 
career. While scientists have quite naturally ex- 
ploited and enjoyed their new-found prestige, en- 
gineers have contributed considerably to the pres- 
ent state of affairs. There has been a hue and cry 
to set up curricula in “engineering science” or 
“scientific engineering,” with the implication that 


Atoms in Action 


JOHN F. LEE 
Broughton Professor and Head 


Department of Mechanical Engineering 


North Carolina State College 


Soviet Engineering 


somehow engineering itself was made of lesser 
stuff than science. The Soviet Union has not fallen 
into this trap. 


Science is Fundamental 


One must accept the fundamental premise that the 
engineering profession is founded on the discover- 
ies of pure science. With the renaissance of pure 
science in America, the basis for engineering action 
became broader and infinitely more complex. Hence 
the profession of engineering had to seek a more 
complete and fundamental understanding of science 
if its practices were not to become rapidly obso- 
lete. This was such a sudden change in the state- 
of-affairs that some engineers have indeed become 
hopelessly obsolete. Others have had to change 
their professional orientation abruptly and dras- 
tically. Still others have desperately resisted change. 
These effects have been felt in every type of en- 
gineering practice, both private and corporate. 

To satisfy all elements of the profession many 
engineering colleges have attempted to maintain 
the old and the new concepts side by side with a 
prayerful hope that the old concepts could be 
phased out with time. Meanwhile, there has been 
an insistent demand for scientists to assume many 
of the obligations of engineering. In a few in- 
stances engineering actually has been written off 
as entirely too reactionary to respond to change 
within practical time limits. 

It can be argued that this picture of engineering 
is overdrawn and perhaps it is. Yet it is undeniable 
that the public attributes most of our technical ad- 
vancements (and incidentally, those of the Rus- 
sians) to science. Engineers who are making in- 
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VOLUTE ASSEMBLY 


STAINLESS STEEL LOOP 


Fabricated by 


Pittsburgh Piping 





for Nucleonics 
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BULKHEAD PENETRATOR 


These jobs demonstrate the variety of nucleonic pip- 
ing work done in our shops. The volute assembly, 
shown in intermediate stage of manufacture, is fab- 
ricated of 14” and 16” Schedule 160 piping materials. 
The bulkhead penetrator, one of a group, is notable 
for an unusual method of welding dissimilar metals 
The complex test loop requires skillful welding of 
stainless steel piping materials, and precise assembly 
of hundreds of components. We are equipped and 
staffed to do similar jobs for you. Telephone, or write 
and our representative will call. Or, we will be glad 
to have you visit our plant. 


PIONEER FABRICATOR OF HIGH PRESSURE PIPING FOR NUCLEONICS 


Se asl te 





Atlanta 
Chicago. 
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- Peoples Gas Building New Orleans...... 


D EQUIPMENT COMPANY 


Canada: CANADIAN PITTSBURGH PIPING, LTD., 68 YONGE STREET--TORONTO, ONTARIO 
+. ..Whitehead Building Cleveland.. 


- Public Square Building New York. . Woolworth Building 
-P. O. Box 74 


151 





at Con # Ediron 


Inspecting three of a total of 24—84” Duct 
Fans recently installed at Consolidated Edi- 
son’s new Arthur Kill and Astoria, New York 
Generating Stations are a member of Con 
Edison’s Engineering Staff and D. J. Citron, 
New York area representative for Aerovent. 
Twelve units, rated at 100,000 cfm each, 
provide a total of 1,200,000 cfm to draw 
heat from boiler plants in both locations. 
In addition, eight 32” Panel Fans, rated at 
10,000 cfm each, cool turbine rooms at each 
station. That’s cooling — KING SIZE! 


Write for Bulletins 100 and 151 


Air deliveries of Aerovent equipment deter- 
mined in d i blished ac- | 
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Aecroverut 


FAN COMPANY, INC. 


Ash and Bacon Sts. Piqua, Ohio 





Pe aioe os * 


Consolidated Edison’s new Arthur 
Kill Generating Station situated 
at Staten Island, New York. 





valuable contributions to modern technology have 
lost their identity as engineers and are thought of 
as scientists in the public mind. 


Soviet Engineers Move Promptly 

The genius of Soviet technical advances rests on 
important reductions in the time lag between dis- 
covery and application of new theories. There 
seems to be little substantive support for the claim 
that Soviet science is superior to ours. There is, 
however, ample evidence that the Soviet Union is 
surpassing us in a practical sense by getting new 
discoveries implemented at a rapid pace. In other 
words, there is considerable support for the con- 
tention by some observes that their engineering is 
often superior to ours. 

Our leisurely pace in transferring new discoveries 
into practical applications has been well demon- 
strated in the past. For example, the theories of 
electricity were well developed by scientists for 
over a century before the efforts of engineers 
brought them into practice. The physical theory 
of nuclear fission was well known to scientists for 
many years before World War II stimulated a 
herculean engineering effort to bring forth the 
plants that could produce usable quantities of 
uranium and plutonium. Penicillin, whose dis- 
covery (in 1929) was based on principles developed 
in 1870, had to wait almost 70 years before engi- 
neers designed and built the process plants which 
made this valuable antibiotic available to mankind. 
Today there are many wonder metals and other 
materials denied to our use because the engineer- 
ing processes for their large-scale and economic 
production have not yet been designed. 

Scientists Not Always Practical 

With rare exceptions scientists have never suc- 
ceeded in translating basic discoveries into human 
benefits without engineering assistance. And, un- 
fortunately, engineers have not always been 
credited with their own achievements. To the un- 
informed, the works of such engineers as Von 
Neumann, Bush, Von Braun, Steinmetz, Killian, 
von Karman, and a host of others generally are 
attributed to science. Even the historical facts of 
the establishment of such engineering sciences as 
thermodynamics, heat transfer, fluid mechanics, 
reaction kinetics, and electronics have in some 
manner been obscured in the hurly-burly of scien- 
tific adultation in this country. 


More Implementation Needed 


To return now to the weaknesses in our system of 
science and engineering compared with that of the 
Russians, we need to recognize some further facts. 
Since World War II we have spent billions of dol- 
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The Importance of Balanced Compounding 
in Portable Cable Design 


A portable cable is constantly 
under attack from many different 
directions. It is dragged over rough 
floor surfaces and rocky terrain, 
crushed under the wheels of trucks 
and carts, continually bent, flexed 
and stretched. In addition, it is very 
often subjected to attack by water, 


solvents, oil and ozone. 


To give long, dependable service, 
portable cables must be able to with- 
stand rough treatment, and must 
have built-in protection against all 
deteriorating factors. Moreover, they 
must possess other desirable quali- 


ties such as lightness and flexibility. 


The science in designing these 
cables is to add the necessary ingre- 
dients in the jacket to provide maxi- 
mum protection along with the 
maximum of other desirable features. 
This is where Balanced Compounding 
comes in. It is very easy to provide 
protection against one or two of the 
deteriorating factors, simply by load- 
ing the compound with an ingredient 
which is impervious or highly resist- 
ant to these factors. Unfortunately, 
however, the ingredients which pro- 
vide resistance to abrasion or crush- 
ing may be highly susceptible to 
attack by oil or water; and vice 


versa. 


The cable 


then, is to attain a balance in his 


designer’s problem, 
compounding formula which will 
provide maximum protection against 
one deteriorating factor without re- 
ducing protection against others 


below the danger point. 
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To the buyer of cables, this means 
that quantity of any one ingredient 
is unimportant, unless it is con- 
sidered in relation to the over-all 
ability of the cable jacket to resist 
all of the abuses to which it is sub- 
jected. 

For balanced resistance to all 
these abuses, the best assurance you 
can get lies in the quality of the re- 
search and development facilities of 
the manufacturer, and the product’s 
record of performance. 


This is one reason why — in those 


\. 
“ ~ 


industries where portable cables are 
continually used or purchased as 
components of a manufactured prod- 
uct Simplex Tirex Cables are re- 
garded as the standard. 


the worth of Tirex 
Balanced Compounding, which gives 


Proof of 


balanced resistance to all the deteri- 
orating factors of normal use, can 
be found in the fact that Tirex 
cables have been successfully per- 
forming under the most rugged op- 
erating conditions for periods rang- 


ing up to twenty years. 
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WIRE & CABLE COMPANY 


Cambridge, Massachusetts and 
Newington, New Hampshire 
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So SIMPLE that 
'Specials’’ are 
Likely to be 


’ A sleeve, raised 
and lowered 
“within @ non- 
magnetic tube, 
attracts or 
releases an Alnico 
magnet attached to 
a mercury switch. 
Basically, this is 
Magnetrol 


‘MAGNETROL 


The World's Most Dependable 


LIQUID LEVEL CONTROL 


Because of the utter simplicity of Magnetrol’s magnetic 
operating principle, standard models can be easily 
adapted to meet any special requirements for pressure, 


temperature or corrosive liquids . . . and usually at 
little extra cost. This Magnetrol versatility has solved 
all kinds of tough level control problems... and given 
our engineers wide application experience that can be 
invaluable to you. 


Magnetrol is so simple that failure is all but impossible! 
Using only permanent, unfailing magnetic force for its 
operation, there’s nothing to wear out... no dia- 
phragms or bellows to stiffen and rupture... no 
electrodes to short or corrode ...no packing to bind 
or leak. Magnetrol is practically maintenance-free! 
Magnetrol units are available for controlling level 
changes from .0025-in. to 150-ft. ... with multi-stage 
switching when desired. Send coupon for full details. 


MAGNETROL, Inc. 


Send Coupon 
For Full Details 





MAGNETROL, Inc., 2105 S. Marshall Blvd.. Chicago 23, Illinois 





Please send me catalog data and full information on 
Magnetro! Liquid Level Controls. 6 


Nome 











Company —— 





Chey _ 





| 
OO ra, : 
! 





lars on what is called basic scientific research. 
Fundamentally, this money has been well spent, 
and we could indeed further increase our financial 
support of such research. 

However, we have been quite niggardly in sup- 
porting the development needed to translate the 
fruits of basic research into practical application. 
It is estimated that approximately half of the bil- 
lions of dollars spent on basic research is wasted 
because the flow of new discoveries into the indus- 
trial life of the ~ation has been entirely too slow. 
The Russians have not made this mistake. They 
have accorded equal status to engineering and sci- 
ence in all respects, particularly in regard to re- 
search facilities. Hence the flow from basic re- 
search to practical application is already moving 
rapidly in the Soviet Union, and there is every in- 
dication that it will continue to accelerate. 

The recognition of the importance of this flow 
has been so sharp in the Soviet Union that drastic 
action has been taken. About two years ago Khrush- 
chev ordained that all students of engineering and 
science must experience service in industry prior 
to matriculation at the universities. The same edict 
provides for the return of engineers from industry 
to the universities every sixth year. In other words, 
the Soviet Union has taken steps to insure that 
its future scientists and engineers will have a better 
perspective of the practical possibilities of scien- 
tific discoveries and, at the same time, has pro- 
tected its industrial complex from the possible 
obsolescence of its engineers. Moreover, the Soviet 
Union has taken very special pains to develop the 
“inventor type of individual, as opposed to the 
normally recognized type of researcher, in a variety 
of special institutes. 


Engineers’ Role Clear 

Since different techniques for the solution of the 
problems of education and for the practice of a 
profession must be used in a democracy, one hardly 
would suggest that the Khrushchev edicts would 
be either desirable or practical here. Nevertheless, 
we must find ways of strengthening the important 
link between basic science and its applications. 
The engineer provides this link. The words “engi- 
neering science” constitute a redundancy since 
modern engineering is scientific in approach and 
in practice. To meet the needs of modern engi- 
neering we must foster bold new educational pro- 
grams for our youth and provide the opportunity 
for many of our practicing engineers to refresh 
themselves at the scientific well. We cannot keep 
pace with Russian progress by producing new en- 
gineers educated in an archaic tradition, nor by 
letting our practicing engineers continue on the 
road to obsolescence. “- 
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Would you guess this Armco 
pipe is 49 years old? 





N teel prey not. But this Galvanized Armco 
ew Steels are Pipe, 24 inches in diameter and 36 feet 
born at long, has been serving as a culvert under a 
Armco Ri. farm entrance road since 1910. 
Fw hi This culvert has been periodically in- 
Pes spected by engineers as a part of Armco’s 
continuing research on the durability of high- 
way conduits. And for the past 30 years the 
condition of the structure, in both material 
and structural durability, has been about the 
same. How much longer do you think it will 
last—25, 50, 100 years? 
For more details on Armco Corrugated 
Metal Drainage Structures, write us. Armco 
Drainage & Metal Products, Inc., 7419 Curtis 
Street, Middletown, Ohio. In Canada: 
Guelph, Ontario. 


This recent photo shows a close-up of a 49-year-old Armco 
Pipe, installed as a culvert in Darke County, Ohio. 


Recent photo of culvert site. Photo of culvert in 1924. 


LITERATURE FOR CONSULTING ENGINEERS: “Brief Data on Armco Corrugated 
Metal Drainage Structures; “Sewer Manual;” “How to Install Corrugated Metal 
Drainage Structures; and ‘Armco Products for Industry.” In writing, mention 
literature desired. 


ARMCO DRAINAGE & METAL PRODUCTS 





Samed Subsidiary of ARMCO STEEL CORPORATION 


® OTHER SUBSIDIARIES AND DIVISIONS: Armco Division * Sheffield Division * The National Supply Company 
The Armco International Corporation »* Union Wire Rope Corporation 
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THE MEN OF PENN... 


AIR CONDITIONING BY 


Now, residents of the University of Pennsylvania’s 
McClelland Hall Men’s Dormitory study in climate 
controlled comfort year ’round. For a recently 
completed lounge and study addition, designed by 
architects Trautwein and Howard, consulting engi- 
neers Moody and Hutchinson, is Acme system air 
conditioned. 

McClelland’s “men of Penn” aren’t alone in their 
appreciation of Acme air conditioning . . . Mr. 
Robert McCray, Building and Grounds Depart- 
ment at the University, likes the excellent cooling 


INDUSTRIES, 
MICHIGAN 


JACKSON, 


and operational efficiency of the system . . . and 
Herman Goldner Co., Inc., contractors, were well 
pleased with the ease and simplicity of installation. 

Acme, incidentally, is no “stranger” to the Uni- 
versity of Pennsylvania because a number of other 
buildings on the campus including . . . Moore 
School of Electrical Engineering, Chemistry Build- 
ing, Faculty Club and Univac Building . . . also 
contain Acme equipment. And small wonder .. . 
for the “acme” in air conditioning and refrigeration 
systems is Acme. 


INC. 


Manufacturers of Quality Air Conditioning and Refrigeration Equipment Since 1919 
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AIR HANDLERS 

Central station, multi-zone, 
remote room conditioners, 
200 thru 36,000 CFM. 


Practical, is indeed the word for complete 

Acme air conditioning systems . . . practical 

from every standpoint. Take the Acme pack- 

aged chiller, evaporative condenser, and central WATER SAVERS 

station air handlers used in McClelland Hall’s Cooling towers, evaporative 

60-ton system .. . each unit, thanks to Acme’s and air cooled condensers, 
; aicaaae , 3 thru 120 ton capacities. 

out-in-front engineering, packs more capacity 

and efficiency in less space and weight than 

ever before. As a result, Acme system com- 

ponents save valuable building space... reduce a ; 

structural requirements . . . cut installation 6 cng nana, oS 

time and costs to a minimum. 


1 


You'll find, too, that Acme equipment... 

available in every case in a wide range of 

models and sizes . . . gives you system flexi- ’ 7. PACKAGED CHILLERS 
bility, smooth, quiet, dependable performance, Page ™ Seven basic models, size 
and long-life ruggedness. You can count on it, ranges for every need from 
because Acme air conditioning and refrigera- 1% thru 125 tons. 

tion equipment has “set the pace” since 1919. 
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HERE'S 
WHY: 











Light weight—weighs only 14 as much as steel . . . easier to handle 
regardless of the job . . . easy to cut, bend and thread, and without 
special tools . . . competitive in price . . . nonsparking for safer installa- 
tions . . . no special nonsparking tools required . . . corrosion resistance 
means no maintenance under normal service conditions . . . color coded 
for fast, accurate size identification. Approved by Underwriters’ 
Laboratories, Inc. . . . and it’s available from local distributor stocks 
for fast, dependable delivery. 
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CONDUIT JOBS 
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» FASTER 
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Aluminum conduit not only makes jobs go up easier, faster and therefore more profitably, but 


also helps you give your customers a higher quality, longer lasting installation. Why not use alu- 
minum conduit on your next job? Start enjoying all the many advantages which only timesaving, 
costsaving aluminum conduit can provide. Your local Alcoa or Rome distributor can give you 
all the facts and figures for any particular installation. Or, write to 
Rome Cable Division of Alcoa, 2145-M Alcoa Bldg., Pittsburgh 19, Pa. 


ALCOA 


ROME CABLE opwisionor ALCOA ALUMINUM | 


aLuminum © eupany ef amanica 


Your Guide to the Best in Aluminum Value 


For exciting drama watch “ Alcoa Presents"’ every Tuesday, ABC-TV, and the Emmy Award winning “ Alcoa Theatre’’ alternate Mondays, NBC-TV 
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MERCOID 


WEATHER 


PROOF 
CONTROLS 


For PRESSURE - TEMPERATURE 


———{ Bourdon tube operated 


Hermetically sealed 
mercury switch 


Visible On-Off circuit 


Outside adjustments | 





Visible calibrated dial }— 


Visible operating 
point indicators 


ZINC PLATED STEEL CASE 














FOR OUTDOOR APPLICATIONS 
NEMA 1A, 2, 3,4 


Available in various operating 


ranges with differentials to meet 
your requirements. 


WRITE FOR BULLETIN 6-18 





ALL MERCOID CONTROLS 
INCORPORATE SEALED 
MERCURY CONTACTS 











THE MERCOID CORPORATION 
4201 BELMONT AVE., CHICAGO 41, ILL. 
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The Word From Washington 


EDGAR A. POE 


Consulting Engineer Correspondent 


Concress does not suspect any 
wholesale grafting or racketeering 
in connection with the mighty high- 
way construction program under 
way in this country, but it is plan- 
ning to take a long, searching look 
into scattered complaints of wrong 
doing. The Interstate System alone 
is going to cost some $50 billion 
or more before it is finished. That 
is a huge sum of money. Compare 
this amount with our national debt 
of nearly $290 billion. 

Representative John A. Blatnik, 
Democrat of Minnesota, chairman 
of a House Public Works Subcom- 
mittee, said the initial hearings on 
highway spending will not begin 
until some time after Congress con- 
venes in January. Said he: “Our suc- 
cess for the first three months will 
depend almost entirely on our in- 
vestigators. I can’t see any com- 
mittee work during that time unless 
something urgent is uncovered. 
There will be some hearings in 
Washington and some in the field, 
depending on where the hearings 
are needed.” 

Why was the committee created, 


and investigators hired? Represen- 


tative Blatnik said that many com- 
plaints were pouring in, and nu- 
merous members of Congress start- 
ed griping when a shortage of funds 
cropped up and more funds had to 
be raised to keep the Interstate 
System going. He added: “There 
were complaints of overdesigning, 
overspending, waste, and so on. It 
then became obvious that Congress 
should take a good look at all this. 
That’s what this committee is for.” 


Industry Wary 


The general manager of Atomics 
International, Chauncey Starr, vows 
that industrial firms are beginning 
to shy away from the commercial 
development of atomic energy. 
Speaking in the Nation’s Capital, at 
the sixth annual Atomic Industrial 
Forum, Starr said the loss of en- 
thusiasm grows out of the increased 
availability of conventional fuels, 
insufficient profit motivation, and 
the decrease in competition from 
the Soviet Union and Britain. Starr 
maintained that the profit motive 
has been neglected as if it were 
immoral, and that perhaps the Unit- 
ed States will have to wait for a 
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BUTLERIB™ 
MONOPANL 
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NEUHARDT & BAAB—ARCHITECTS. MIDLAND. TEXAS 


Big or little . . . plain or fancy .. . there’s a 
Butler pre-engineered building to meet the 
requirements of your community. These ex- 
amples are typical of the hundreds of build- 
ings throughout the United States that have 
been built by many progressive, cost-conscious 
communities. They all have three important 
advantages: Clear-span interiors that offer 
maximum use of inside space; load-bearing 
rigid frame structurals that permit complete 
freedom in construction and design of outside 
walls; and mass production economies that 
result in money-savings for the taxpayers. 
Whether you need a “shirtsleeve” building 
for maintenance use or a “monument” with a 
handsomely designed exterior, there’s a Butler 


ee ae esac 


Buildings that don't tax your budget 
.. pre-engineered by Butler 


building to fit your needs. And, metal build- 
ings are not all alike! We invite you to com- 
pare Butier’s two superior new wall systems 
with all others designed for pre-engineered 
structures . . . Butlerib, the new improved 
standard wall and roof panel, and Monopanl, 
the exclusive, factory-insulated curtain wall. 
You'll find they’re the finest. Or, your Butler 
Builder will be happy to work with your archi- 
tect in using a wide variety of curtain wall 
materials — such as glass, wood and brick. 

Why settle for less than the best . . . build 
with Butler, the lowest cost way to build well. 
Before you build, call your Butler Builder. 
He’s listed in the Yellow Pages under “Build- 
ings” or “Steel Buildings.” 


BUTLER MANUFACTURING COMPANY 


7512 East 13th Street, Kansas City 26, Missouri 


® 


Manufacturers ef Metal Buildings * Equipment for Farming, Oil Transportation, Outdoor Advertising + Contract Manufacturing 


Sales offices in Los Angeles and Richmond, Calif. * Houston, Tex. 


¢ Birmingham, Ala. * Kansas City, Mo. *« Minneapolis, Minn. 


Chicago, Ill. © Detroit, Mich. ¢ Cleveland, Ohio «+ Pittsburgh, Pa. »* New York City and Syracuse, N.Y. © Boston, Mass. 


Washington, D.C. « 


Burlington, Ontario, Canada 
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TYPICAL OF TRANSFORMERS 





Designed for durability and compactness... 


maximum cooling with ventilated construction 


What makes a good dry type transformer? Sturdy clamping construc- 
tion assures ample damping of core vibration, and complete air-flow 
ventilation between core and coils provides years of trouble-free service 
under continuous operation. Hevi-Duty Dry Type Transformers— 
single and three-phase up to 3000 KVA—give you all this plus extremely 
low decibel ratings. 


HEAVY CORE CLAMPING CHANNELS 


Core is tightly clamped between steel weldments which help to main- 
tain quiet operation. 


SOLID COIL BLOCKING 


Coils are rigidly blocked with individual pressure blocks to withstand 
internal stresses, and provide protection against load short circuits 
and lightning or switching surges. 


STEP-CORE CONSTRUCTION WITH VENTILATING DUCTS 


The air flow through cooling ducts between core and coil base assures 
minimum temperature rise in the center leg as well as on outside legs. 


@ Step-core construction and individual pressure blocking pieces are 
standard features on all Hevi-Duty transformers. You can be sure of 
obtaining these features by specifying “STEPPED CORE CONSTRUCTION 
REQUIRED, WITH INDIVIDUAL COIL PRESSURE BLOCKING PIECES.” 


For more information 
on Hevi-Duty Dry 

Type Transformer 
design features, write for 


BIP Bulletins 100 and 200. 
A DIVISION OF ic] —| BASIC PRODUCTS CORPORATION 


HEVI-DUTY ELECTRIC COMPANY, MILWAUKEE 1, WISCONSIN 
Industrial Furnaces and Ovens, Electric and Fuel + Laboratory Furnaces * Dry Type Transformers » Constant Current Regulators 
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surprise announcement by the Rus- 
sians before the atomic energy stim- 
ulus is revived. 


More Money for Missiles 


Pentagon higher-ups, talking pri- 
vately, believe that transfer to the 
Air Force of most of the major 
space projects will mean more mis- 
sile money from Congress in the 
long run. Formerly much of the 
missile work was handled by the 
Advanced Research Projects Agen- 
cy. However, ARPA became the 
target for much criticism because 
of the Soviet Union’s spectacular 
missile success, plus what seemed 
to be a lack of progress in the 
United States missile field, 
Congress is more likely to vote 
the necessary billions for space ex- 
ploitation if the request comes from 
the Air Force rather than from 
ARPA. ARPA is not abolished and 
will continue to perform certain 
other functions in the missile field. 


World Bank Activities 


Officials at the World Bank agree 
that South Africa holds great prom- 
ise of developing into a substantial 
market for United States goods and 
services within the next few years. 
Nigeria, with a population of 40 
million and a national income of 
$2.75 billion from tin, rubber, and 
petroleum products, is typical of 
the possibilities for United States 
markets. However, more than any 
single thing, fast growing Nigeria 
needs immediate engineering and 
technical know-how. 

The Nigerian government has 
credits in English banks totaling al- 
most $400 million. The country 
needs a number of plants to pro- 
duce consumer goods and farm 
equipment, also power plants and 
adequate highways to move the 
necessary raw materials. 

The Small Business Administra- 
tion, after a two-team survey in 
Nigeria, says a pool of several firms 
could reap a bountiful harvest from 
investments in that country. There 
will be a great need for consulting 
engineers to help blueprint fac- 
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For smoother operation on a drilling rig .. . 


Clyde Derricks and Hoists pass all tests! 


Oil exploration is a costly proposition . . . more so when the operation 
is off-shore and all materials and. supplies have to be hoisted onto the 
drilling platform. Delays or breakdowns are intolerable. Idle men and 
machines could pyramid losses into an astronomical figure. Material 
handling equipment must be dependable, fast, safe . . . operate around 
the clock with a minimum of maintenance. That’s why Clyde Equip- 
ment was selected for this ultra-modern rig. 


Off-shore drilling rigs need hoists and derricks that have good capacity 
and are capable of handling materials and supplies at long radius. They 
must be safe and easy-to-operate . . . require a minimum of deck space. 
Servicing must be so incidental that it can be easily taken care of on- 
the-go. Though highly specialized in operation, sea-worthy machinery 
must be proved beyond doubt. Standardized parts and service must be 
immediately available if required. 


Clyde Derricks with Clyde Hoists were the choice for this Kermac Rig. 
The owners knew that Clyde Equipment has been performance-tested 
in hundreds of installations, that savings would be made by using Clydes 
to meet ... no, to excel ... every standard of comparison! 


Why don’t you look into the improvement Clyde deck and dock material 
handling equipment can make in your costs and work schedule? 


For off-shore, for ship or shore .. . 
Consult Clyde’s Marine Engineering Department 


CLYDE IRON WORKS, inc. 


Established 1899 
DULUTH 1, MINNESOTA Closeup of the landing for the tender 
Some watiehs the Clyde Hoist and Derrick 
HOISTS : DERRICKS : WHIRLEYS : UNLOADERS a oe 
BUILDERS TOWERS : CAR PULLERS : ROLLERS 
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fully automatic bag-type 
Dust Collection Systems 


Dependable Heavy Duty Service at Low Cost 


Continuous operation at full rated capacity is the performance 
that Norblo Equipment delivers every day in many types of 
plants. Norblo’s rugged construction, basic unit compartment 
and few moving parts insure low cost of operation and mainte- 
nance. A most important advantage of this equipment is its 
adjustability for varying dust loading which can be made in a 
few minutes without shutting down the installation. 


Modern industrial “housekeeping” calls for the removal of 
injurious or “nuisance” air contaminants in the interest of high- 
est efficiency. For certain industries, recovery is important also. 
In large scale operations even small fractions of a per cent better 
efficiency of fume or dust recovery can mean thousands of dol- 
lars a year gained. 


Investigate the possibilities of Norblo Dust and Fume Collection for cleaner 
air, or for recovery of valuable material. Write for Bulletin 164. 


The Northern Blower Company 
6426 Barberton Ave., Cleveland 2, Ohio ° Olympic 1-1300 


Norb! 


SERRE 


FOR ALL INDUSTRIES 





ENGINEERED DUST cai aie SYSTEMS 
pie i ¥ y 


tories, plants, and transportation 
systems, once the necessary capital 
is made available. 

Meanwhile, other areas have re- 
ceived attention. Eugene R. Black, 
president of the World Bank, visit- 
ed Colombia and Peru in Novem- 
ber, in order to acquaint himself 
personally with the problems of 
economic development of these 
Latin American countries. 

President Black had conferences 
with government and private offi- 
cials pertaining to future projects. 
In addition, he visited some of the 
projects which the Bank has fi- 
nanced. Orvis Schmidt and Kenneth 
R. Iverson, of the Bank’s depart- 
ment of operations for the West- 
ern Hemisphere, accompanied 
the peripatetic Black. 


Bridge Clearance Increased 


The American Association of State 
Highway Officials is now on record 
recommending an increase in the 
minimum vertical clearance for 
bridges on the Interstate System 
from 14 feet to 17 feet. Highway of- 
ficials estimate that the higher min- 
imum bridge clearance standard for 
structures under construction or to 
be constructed will increase the 
program cost by $300 million. The 
Department of Defense originally 
requested the change. 

Officials estimate that about 8000 
bridges have been built or are un- 
under construction under the 14-ft 
minimum standard, and some of 
these will have to be modified to 
meet defense needs. Secretary of 
Commerce Frederick H. Muller will 
make the final decision. 


Urban Property Values Drop 
There is a growing demand for 
Congress to undertake, through 
hearings, a study of decaying cen- 
tral cities across the land. Motor 
vehicle traffic is choking them to 
death, and urban property values 
are dropping in nearly all large 
cities, including government-rich 
Washington, D. C. 

Meantime, engineering authori- 
ties who have been making studies 
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A new development by Iron Fireman 
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Makes firebox boilers super-efficient 


Burns clean in less than 10 seconds. The WhirlBlast 
flame is brilliantly clean almost instantly, and stays clean. 
Although accepted standards of oil firing allow a 15 
minute warm-up period, during which time smoke is or electrodes ; no refractory maintenance expense. 
tolerated, the Iron Fireman WhirlBlast burner is clean 
in seconds. Smoke and soot are unburned fuel—completely 


A COMPLETE PACKAGE 
wasted by smoky starts. 


No special skill to install, adjust, service or operate. 
STACK The WhirlBlast burner (for gas, oil or dual-fuel combina- 
tion) comes from the factory fully wired and tested. Bolts 


cuTS CosTSs 


Low fuel bills; low maintenance. Efficient combustion 
and low standby loss conserve fuel. Elimination of smoke 
and soot means no fouled boiler tubes, no carboned nozzles 


Needs only an exhaust vent. Boilers with conventional 


burners require from 30 to 80 feet of stack or an induced 
draft fan. Sealed steel firebox boilers with WhirlBlast 
burners require only a small exhaust vent. 


to boiler front with firing head through fire door. No special 
combustion chamber or firing pit needed. Exceptional 
installation saving. 


CONSERVES BOILER HEAT aceartaessnearinemaaite 
Standby loss is almost nil. The highly efficient WhirlBlast 
burner does not need a refractory combustion chamber to 
“support combustion.”” Consequently there is no brickwork 
to store heat to be wasted during “‘off” periods. Standby 
heat loss is reduced to an insignificant minimum. 


IRON FIREMAN MANUFACTURING COMPANY 
3152 W. 106th Street, Cleveland 11, Ohio 
(in Canada, 80 Ward Street, Toronto, Ontario) 
Please send me more information and specifications on the 
Iron Fireman WhirlBlast burner. 


Name 


Addres 
AUTOMATIC FIRING EQUIPMENT i = —— 
FOR HEATING, POWER, PROCESSING ae City 
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of congested urban areas agree that 
unless the people act and install in- 
tegrated rapid transit systems, 
“downtown” is going to die. 
Pointing out that the average 
private commuter automobile car- 
ries only 1.8 passengers, a spokes- 
man for the Greater Boston Cham- 
ber of Commerce warned: “If com- 
muters continue to move farther 
from the city, and we accommo- 
date them with wider highways, 
and if we continue to build down- 


town garages, eventually we will 
destroy the downtown area, the 
commuters’ places of employment, 
and the commuter himself.” 


Private Utilities Expand 


Privately-owned electric utilities 
serving the Fourth Federal Reserve 
System (Ohio, Pennsylvania, and 
parts of West Virginia and Ken- 
tucky) are planning to increase 
their present capacity by another 
20 percent by 1961. The generating 








OPENS ON ELECTRICAL 
IMPULSE 


G-A Cushioned 


Solenoid Operated Valve 


Where remote control valve operation is de- 
sired, specify and use the G-A Cushioned 
Solenoid Operated Valve that automatically 
opens or closes on any type of electrical im- 
pulse. The operating sequence—whether on 
open or closed circuit—can be made to suit 


your requirements. Sizes 2"’ to 36’’. 


Bulletin W-7A has the complete story. 


1280 RIDGE AVENUE, PITTSBURGH 33, PA. 
Designers and Manufacturers of VALVES FOR AUTOMATION 








capacity was increased 135 per- 
cent from 1948 to 1958. 

The Fourth Federal Reserve Sys- 
tem said its survey showed that the 
predicted generating capacity in- 
crease will be achieved by build- 
ing new power stations and expand- 
ing existing plants. The largest 
quantity of new capacity installed 
in recent years and presently under 
construction in the District is along 
the Ohio River. 

The Shippingport atomic power 
plant in Western Pennsylvania has 
been in operation since 1957, and 
new nuclear power stations are be- 
ing constructed by major utilities 
serving the District. A small nuclear 
reactor now being built at Piqua, 
Ohio will supply electric power to 
that city’s municipal power svstem. 


Public Works Bill 


Across the Nation a tremendous 
amount of engineering work is 
either getting under way or will be 
under way early next year as a 
result of the $1,176,580,000 public 
works bill passed by Congress over 
President Eisenhower’s veto. The 
bill, as passed by Congress, includes 
allocations of $868,204,000 for the 
civil works program under the su- 
pervision of the Army Engineers; 
$250,368,000 for the Bureau of Rec- 
lamation; and $15 million for the 
Tennessee Valley Authority. 


Cloud Height Indicator 


A special purpose computer for the 
Weather Bureau will analyze data 
received from a cloud height in- 
dicator. Known as a ceilometer, the 
device was developed by the Na- 
tional Bureau of Standards. 

This small-scale data processor 
not only will show what the cloud 
height is at the moment, but what 
the highest, lowest, or predominant 
cloud height was at any time in the 
last 10 minutes. The device can 
measure the height of clouds from 
the ground up to 10,000 feet. 

A light beam from a searchlight 
is reflected by the clouds to a 
photocell placed at a known hori- 
zontal distance from the search- 
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STEINBERG MEMORIAL 


Hall of Art and Archaeology 
Washington University, St. Louis 





General Contractor: G. L. Tarlton Contracting Co. 
Architect: Russell, Mullgardt, 

Schwartz and Van Hoefen 
Structural Engineers: Eason, Thompson Associates 








An Interesting use of Concrete... 
STRENGTHENED with LACLEDE REINFORCING STEELS 


In today’s bold new architecture, concrete has become a medium of artistic expression, 
rather than a mere structural material. 


This dramatic building by Russell, Mullgardt, Schwartz and Van Hoefen is a superb 
example. Intersecting concrete planes form an interesting pattern of shades and shadows 
against the severe vertical lines of the limestone walls. 


Notice the 20-foot overhang in the photograph. Design like this would be impossible with- 
out the inherent strength of concrete, reinforced with specially designed high-strength steels. 


In Steinberg Memorial, this strength is provided by Laclede reinforcing steels. 


Laclede reinforcement is finding its way into more and more concrete structures these 
days—buildings, highways, bridges, grain elevators and many others. It’s the ideal material 
for providing the strength needed for durability and long-lasting service. 


LACLEDE STEEL COMPANY 


SAINT LOUIS, MISSOURI * Producers of Steel for Industry and Construction 
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light. The cloud height analyzer 
uses the data collected in this 
fashion to automatically supply 
complete cloud information. 


Unions Already Campaigning 

Some of the country’s most power- 
ful unions already have kicked off 
what promises to be a slam-bang 
political campaign next year. Their 
purpose, of course, is to elect their 
friends and punish their enemies. 
COPE (Committee On Political 


Education), the political arm of 
the AFL-CIO, admits that the cam- 
paign, for all practical purposes, 
already is under way. Furthermore, 
it warns it may be choosy in 1960 
about the candidates it supports. 
Politicians might well give heed 
to the fact that trade union support 
should not be taken for granted. In 
an effort to show that it means 
business, COPE is urging local 
union officials to buy a 19-minute 
film designed to show how to get 





SPECIFY 


<Q> HEATEMP 


PUMPS 


FOR HOT WATER 
HEATING SYSTEMS 


WITH WATER COOLED MECHANICAL SHAFT SEAL 


rd 
‘i 
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eens SS CCN: 8 He 
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Cut-a-way view 
shows stainless 
steel shaft, bronze 
impeller, water 
passage, bearings 
and shaft seal. 


Designed to meet the critical requirements of 
heating systems using hot water circulation. 


Patented design principle incorporates built-in 
heat exchanger that keeps mechanical shaft seal 
and pedestal ball bearings C-O-O-L, while circu- 
lating high temperature water through hot water 


heating system. 


Bulletin 1400.8 describes construction and oper- 


ation. Send for your copy. 


ACIFIC PUMPING CO. 


Manvfacturers & Distributors of Pumps for Every Service 
Main Office and Factory, 9201 San Leandro St. ¢ Oakland 3, Calif. 


PORTLAND 9, ORE. 
526 N.W. Broadway 


SEATTLE 99, WASH. 
114 W. Harrison St. 
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LOS ANGELES 22, CALIF. 
1020 S. Atlantic Blvd. 


DALLAS 7, TEXAS 
2033 Farrington St. 





the maximum use out of the tele- 
phone in getting out the vote for 
union-backed candidates. 

Meantime, the unions have ear- 
marked 54 House members for de- 
feat in next year’s elections. The 
group includes 52 Republicans and 
two Democrates. 


Power Co-ops Into Politics? 
Because he is threatening to put 
the public power cooperatives into 
active politics, some members of 
Congress are lashing out at Clyde 
Ellis, general manager of the Na- 
tional Rural Electrification Cooper- 
ative Administration. Representa- 
tive Richard M. Simpson, Republi- 
can of Pennsylvania, has advised 
Ellis that his proposal to put the 
cooperative groups into politics 
would reflect unfavorably on the 
Rural Electrification Administra- 
tion with matters before the United 
States Congress. 


ABC Highway Program Growing 


The so-called ABC highway pro- 
gram where the Federal govern- 
ment puts up 50 percent of the cost 
and the states 50 percent, is show- 
ing a steady growth. The primary 
system has grown from 169,000 
miles in 1923 to more than 256,000 
miles. The secondary system has 
grown from 137,000 miles in 1944 
to more than 554,000 miles. 


Fewer Government Secrets? 


The Eisenhower administration has 
agreed to work with the U.S. Cham- 
ber of Commerce to get more in- 
formation to American business and 
professional men. President Eisen- 
hower concurred with the Chamber 
proposal in the hope that it will aid 
in getting pertinent, factual, non- 
classified information more widely 
circulated. It is hoped, particularly 
in engineering fields, that this will 
bring more rapid practical applica- 
tion of basic theory, a process in 
which the Russians presently seem 
to excel. (For further commentary 
on application of theory see John 
F. Lee’s “Atoms in Action” column, 
starting on page 150.) a 
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| | New _ 
; 4 .. Chicago | 
“movable bridge 
- first with : 
Westinghouse 


a-c static control 





} you CAN BE SURE...1F PAYS a nghouse 


COVER PHOTO: View at West 
Van Buren Street Bridge, 
Chicago, showing leaf rack, 
pinion and main drive gear- 
ing operated by Westing- 
house Bridg-O-Matic con- 
trol to raise and lower east 
leaf of bridge. 


Double leaf, trunnion bascule 
bridge opening for Chicago 
River traffic. One man in 
operator’s room, East Pier, 
upper right, controls the 
bridge by means of an all a-c 
system employing Westing- 
house saturable reactor-type 


controller. 
J-94132-2 


. 


W. C. Carl, Construction Engineer, 
Westinghouse (standing), discusses 
Bridg-O-Matic drive with Stephen J. 
Michuda, Chief Bridge Engineer, City 
of Chicago, at right, and his staff (left 
to right): S. Frayer, Structural Engi- 
neer; M. D. Krausman, Assistant Chief 
Bridge Engineer; and R. H. Keil, Elec- 
trical Engineer, Bridge Division. 


Stephen J. Michuda; M. B. Trimble, Con- 
struction Sales Engineer, Westinghouse; and 
William G. Divane, President, Divane Broth- 
ers Electric Company, Electrical Contractors, 
discuss main control desk which centralizes 
operation of leaf and auxiliary drives and 
selection of east and west incoming service 
feeders. Instruments on sloped panel indicate 
leaf position and electrical circuit conditions. 


View of switchboard room showing 
incoming line switching equipment, 
magnetic control for auxiliary drives, 
Bridg-O-Matic wound rotor motor 
control panels and saturable reactor 
cubicles. Robert E. O’Brien, Chief 
Electrician, examines panel contain- 
ing emergency control switching 
equipment at far end of room. 





Westinghouse Bridg-O-Matic Control 
specified to operate 
Chicago’s West Van Buren Street Bridge 


An important factor in the design of the West Van 
Buren Street movable bridge in Chicago was the 
selection of the most efficient drive and control sys- 
tem available. Westinghouse Bridg-O-Matic* control 
was specified after a study of its advantages over 
other types of control. 

The West Van Buren Street Bridge is a double leaf, 
trunnion bascule bridge across the south branch of 
the Chicago River and is designed to carry vehicular 
and pedestrian loads. Each bridge leaf is normally 
operated by two 100-hp a-c wound rotor induction 
motors. For emergency operation, a single motor per 
leaf may be used. During normal operation, the time 
required to open or close the bridge is approximately 
55 seconds. Four electrically operated thrustor brakes 
are provided for holding each leaf in the desired posi- 
tion. Minimum brake shoe lining wear is encountered 
since the leaves are normally retarded by the motors 
through the action of the static reactor/Magamp 
controller to a low speed before the brakes are caused 
to set. 

The normal control of the two operating motors 
for each leaf, connected for parallel operation, is by 


*'Trade-Mark 


J-94132-3 





means of the Bridg-O-Matic control (a-c reactor 
control system). The speed torque performance of 
this system provides precision operation under all 
conditions of leaf load from normal to a 10-lb wind, 
without the use of any “mechanical” braking, for 
positive slowdown and reduced speed operation. 

Electric power, supplied by two independent net- 
works, is three phase, four wire, 60 cycle at 208/120 
volts, stepped up at the bridge through transformers 
to 480 volts. 

An alternate control system may be selected by 
moving the control selector switch from ‘“‘Reactor”’ to 
“Off.’’ This provides the conventional reversing 
wound rotor controller with six power points and a 
drift point. Either motor may be used. (contd.) 


you CAN BE SURE...1€ iTS 


Westinghouse 


L. A. Johnson, Westinghouse Sales En- Chief Electrician, Robert E. O’Brien, Incoming line cubicle of bridge control 
gineer; E. A. Leske, Electrical Engineer, checks cubicles which house Westing- (switchboard room, East Pier) is in- 
Divane Brothers Electric Company; and house primary saturable reactors. spected by W. C. Carl; Edward Klaus- 


R. H. Keil inspect Westinghouse Magamp 
control section of bridge switchboard. 


ner, Engineer in Charge of Bridge Con- 
struction; and R. H. Keil. 





Westinghouse Bridg-O-Matic 
operates Van Buren Street Bridge (contd.) 


Interlocks are provided in the control system to prevent 
operation of leaves until all flashers, traffic lights, gongs and 
warning horns are operating, traffic gates are down, and 
bridge centerlocks are withdrawn. 

Westinghouse saturable reactor a-c systems offer many 
possibilities for vertical lift, bascule or swing bridge designs, 
and other applications such as dam and lock gates, cranes, 
hoists, etc. For more information call your Westinghouse 
electrical construction engineer, or write: Westinghouse 
Electric Corporation, Box 868, Pittsburgh 30, Pa. —_J-94132-4 


OWNER & DESIGNER: City of Chicago, III. 
Department of Public Works, Bureau of Engineering 
Division of Bridges and Viaducts 

CONSULTING ENGINEER: Hazelet & Erdal, Louisville, Ky., and 
Chicago, Ill. 

ELECTRICAL CONTRACTOR: Divane Brothers Electric Company, 
Chicago, lil. : 

SUPERSTRUCTURE-MACHINERY CONTRACTOR: 
Overland Construction Company, Chicago, III. 

STEEL FABRICATOR: American Bridge Division, United States Steel 
Corporation, Pittsburgh, Pa. 


you cAW BE SURE...1F wsWesti nghouse 


WATCH “WESTINGHOUSE LUCILLE BALL-DESI ARNAZ SHOWS" CBS TV FRIDAYS 


View showing one of leaf drives (there are two 
per leaf), each with Westinghouse 100-hp a-c 
wound rotor motor and a-c thrustor-operated 
motor and machinery brakes. 


John A. Machiels, Bridge Maintenance Machin- 
ist, looks at the 225-kva Westinghouse Inerteen®- 
filled step-up transformer which provides 480- 
volt supply for bridge drive motors and auxil- 
iaries. Type DB-50 wall-mounted circuit breaker 
provides main feeder protection. 





Seven New Alpine Tunnels 


With the initiation of work on the French section 
of the Mont Blanc road tunnel recently, it is still 
possible that the world’s longest road tunnel will 
be finished on schedule, sometime late in 1961. 
Work was started on the Italian end of the tunnel 
in late 1958. It will be seven miles long compared 
with the five-mile bore across the straits of Kwan- 
non, Japan, between the islands of Horshu and 
Kyushu, the present longest. 

Six other road tunnels are planned to penetrate 

the Alpine massif, one already started, another 
about to start, and the rest to follow. These are: 
{ Col de la Croix — 2 miles, all in France, to join 
Turin, Italy, and Marseilles, France. Estimated cost 
$5 million. 
{ Grand St. Bernard — 3.6 miles, between Italy and 
Switzerland, also carries an oil pipeline from Genoa. 
Work has started with completion due in 1961. 
Estimated cost $7.9 million. 


Ventilation duct hung from Mont Blanc tunnel roof. 
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{ San Bernardino — 4 miles, all in Switzerland, join- 
ing Switzerland and Italy. Work is about to start 
with completion scheduled sometime in 1961. Esti- 
mated cost $10.1 million. 

{ Splugen — 5 miles, between Italy and Switzerland, 
linking Zurich and Basle, Switzerland with Milan, 
Italy. Estimated cost $20 million. 

{ Stelvio — preliminary engineering estimates have 
not been released yet. However, it will link Italy 
with Switzerland, Austria, and Central Europe. 

{ Brenner — 14.3 miles in two sections, one of 10 
miles from Steinach to Colle Isarco and the other 


Mucking in Mont Blanc tunnel. Note iron framework. 








Interior view EAL DC-7 B simulator. 


THERMAL 
Heips Keep Pilots Cool 


In a business where safety is paramount, pilot 
efficiency and equipment dependability are prerequi- 
sites. And, in the flight simulator building* of 
Eastern Air Lines in Miami, four big Thermal 
central plant units prove their dependability to pro- 
vide year ’round comfort for flight personnel prac- 
ticing instrument flying. 

Thermal Engineering manufactures a complete 
line of air conditioning and ventilating equipment 
for every climate and to fit all architectural require- 
ments. To see how easily, economically and efficiently 
Thermal equipment will fit into your new building 
or remodeling plans write for complete information 
on Thermal central plant and multizone conditioners, 
sprayed coil units, heating and ventilating units, 


heating and cooling coils and air-cooled condensers. 


“Architects: Stewart-Skinner Associates, Miami 
Consulting Engineers: R. L. Duffer & Associates, Miami 
Thermal Agent: A. C. Dean Co., Miami 


Agents in principal cities. 


CORPORATIO 


W. DALLAS . 
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of 4.3 miles from Colle Isarco to Vipitano, linking 
Italy and Austria. Estimated cost $75 million. 

There is another tunnel on the planning boards of 
European engineers. This is the one to penetrate 
the Alps below the present St. Gothard railroad 
tunnel, which is at present the shortest connection 
between central Europe and the south. This tunnel, 
which will be a three-decker, is to be 10 miles in 
length. It was fully described in the December 
1958 issue of CONSULTING ENGINEER. 


New Incinerator Features Automation 


A new type of municipal incinerator that burns up 
to 12% tons of refuse an hour is now serving 50,000 
residents of two Pennsylvania communities. 
Operating personnel are limited to a supervisor, 
who controls the entire incinerator process opera- 
tion; a weighmaster-loader; a conveyer operator; 


Waterwall being installed in Whitemarsh, Pa. incinerator 
enables daily shutdown without long cooling off periods. 


and a man to load and drive a truck that carries 
off noncombustibles. The plant has a 24-hour ca- 
pacity of 300 tons but it is burning only about a 
third of the time, operating on one eight-hour shift. 

One of the unusual features of the plant that 
makes part-time operation practical is the use of a 
waterwall, which circulates cooling water imme- 
diately inside the fire brick refractory. Besides the 
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Wormers a bigger beating than your floors... 


a. 3 
* 
te be nced 


—— heodlowe 


Only Masterplate 
floors take 
this terrific traffic 


Ler —— ..-200,000 trips a year over 
aisles at Lincoln Electric 


To withstand heavy fork-lift truck traffic—The 
Lincoln Electric Company’s 30-acre plant uses 
MASTERPLATE floors in its material transfer 
aisle. MASTERPLATE “‘iron-clad’”’ floors provide 
a thick, tough, malleable surface that can take 
this day-in, day-out beating. 

With MAsTERPLATE—Lincoln’s high-volume 
production flow of welding machines and elec- 
trodes is not interrupted by costly downtime for 
floor repairs or replacement. 

MASTERPLATE . . . and the on-the-job services 
of the Master Builders field service team .. . is 
your key to floors that last 4 to 8 times longer 
than the best plain concrete floor. They pay for 
themselves again and again. 

On any current or future floor projects, the 
local Master Builders field man will welcome 
discussing your requirements. Call him in. He’s 
at yourservice. Write us for complete information. 


The Master Builders Company, Cleveland 3, Ohio 
Division of American-Marietta Company 

The Master Builders Co., Ltd., Toronto 15, Ontario 

International Department, New York 17, New York 

Branch offices in all principal cities. 


a thick ... tough... 
malleable “iron-clad”’ 
floor surface. 


MASTERPLATE provides > 


CONCRETE BASE SLAB FOR 
MASTERPLATE surface can 
be monolithic or two-course. a, 
a ‘» COR 

= ee eT 
FOR FINISHING NEW CONCRETE FLOORS or re-surfac- 
ing old concrete floors— MASTERPLATE withstands 
impact . . . is oil resistant and virtually non-absorbent 

. easy to clean . . . resistant to many industrial 
corrosives and strong cleansers . . . and outwears the 
best plain concrete floor 4 to 8 times according to tests by 
top independent testing authorities. 


2-MINUTE TIME EXPOSURE —using “tracer lights’’— shows typical continuous, 
heavy floor traffic pattern over MASTERPLATE floor at Lincoln Electric Co., 
Cleveland, Ohio— world’s largest manufacturer of arc welding equipment. 


MEERA 


*MASTERPLATE is a registered trademark of The Master Builders Co. for its specially prepared, metallic aggregate for producing “‘iron-clad”’ concrete floors. 














obvious advantages of keeping the furnace walls 


66% the SOLUTION below the normal slagging point of refuse ash and of 


Se: q permitting material to burn at high temperatures 
lies in N. I. L.'s assuring complete combustion and odor elimination, 


he water-wall make ible shutd f the fur- 
PRIMARY FLOW rt peer te in riage ten re pede 


ELEMENT! necessary to prevent deterioration of the refractory. 
* 


The plant was built for the Whitemarsh Township 
Authority with Glace and Glace, Inc., of Harrisburg, 
Metering and control- . oe cameniit inee 
ies /anmen Gane “taka a8 Pa., as consulting engineers. 
gases is easy and simple 
with the NIL primary Another Dome 
element. . 

Although not a true spherical dome, the unusual de- 


DENSIMATIC sign approach for this building housing a swimming 


pool type nuclear reactor warrants mention. Lim- 


ited construction techniques and availability of 
MASS FLOWMETER material were the controlling factors. Lev Zetlin, 
meee a consulting engineer, from New York, and Philip 
Applied for FOR GASES Johnson, an architect, also from New York, joined 
Element is an orifice whose area is controlled by pressure in developing this unique concrete structure, the lo- 


and temperature. A of si a é c 
Easy Installation in line with no offset, the element is as cation of which is classified information. 
easy to install as a valve. ° ° i P 4 P 
need end Weeds tees, the eemant tne ne setating parts. The entire shell is 4-inches thick, reinforced with 
Automatic, the density compensation is made by a stainless 4-in. bars spaced every 8 inches. Brackets projecting 
steel bellows and requires no electrical or other auxiliary ¢ , a 
power from the walls of the dome support a ring girder 
Complet teri trolling system or primary ele- . : . P a 
ment alone is available. tan which carries a rotating 25-ton crane. The whole 
dome, therefore, is subjected to torsional forces in 
Write for 


NATIONAL [NSTRUMENT ABORATORIES Reltette 178 the horizontal plane in addition to the other in- 
838 EVARTS ST.,N.E. WASHINGTON, D.C. 














The “Pick” of 
MINNEAPOLIS 





Use of hyperbolic paraboloid walls contributes 
to the clean lines of this unusual nuclear 
reactor dome. Reactor is swimming pool type. 


600 Rooms with bath from $5.5C 


NO CHARGE FOR CHILDREN herent stresses. It has a clear height at the center of 
FREE RADIO AND TV about 50 feet and its diameter is 80 feet. 
AIR-CONDITIONED ROOMS The slanted hyperbolic paraboloid walls were 
adopted for both aesthetic and economic reasons, 
Delicious Cuisine and Beverages one of the latter being ease of construction, uti- 
lizing straight boards for formwork. However, there 
* WAIKIKI ROOM Na ang 
is almost no information available for the design 
¢ JOLLY MILLER of hyperbolic paraboloids subjected to loads paral- 
lel to their own plane as in this structure. Zetlin, 
¢ COFFEE SHOP Layee 
therefore, developed his own design formulae for 
FEderal 83-8177 this particular shell starting from the basic stress 
function. aa 


Thomas P. Ryan, mgr. 
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Continuous 
drying or cooling 
at less cost! 


New Jeffrey units: feature 
variable-amplitude mechanical 
vibrating drive 


Now proved in service, Jeffrey’s new line of 
mechanical drive dryers is demonstrating 
lower maintenance and operating costs, in 
addition to savings in initial investment. Yet 
these dryers offer the same operating advan- 
: tages as electric vibrating systems—variable 
Direct dryer , amplitude drive permits adjusting speed of 
pees eee travel and depth of material as desired. 
Operation is fully automatic; heat transfer 
is fast and efficient. 

These machines may be used for either 
drying or cooling and are available in 
direct or indirect types. They are built in 
standard lengths of 10 or 20 feet. A tailor- 
made installation can be assembled from 
standard components. 

The direct dryer is designed to carry 
granular materials, in the range of 4” down 
to about 60 mesh, on a stainless steel con- 
veying surface through which drying air or 
gas is passed. The indirect type dryer carries 
very fine grain materials on a solid plate con- 
veying surface, heated from below by low 
pressure steam: or heated air. , 

Investigate this new cost cutter. For 
information write, The Jeffrey Manufac- 
turing Company, 822 North Fourth Street, 
Columbus 16, Ohio. 





CONVEYING « PROCESSING + MINING EQUIPMENT 
for jine grain materials CONTRACT MANUFACTURING 
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USS TIGER BRAND — AMERICA’S NO. 1 WIRE ROPE 


607,000 cubic yards of concrete delivered by 


SUTTON DAM—One of the largest flood control dams in eastern United States, located on the Elk River about 80 miles from Charleston, West 
Virginia. Designed and built under the direction of U.S. Army Corps of Engineers, Huntington, West Virginia. Contractors: Joint venture between 
Arundel, Dixon-Hunkin. General Superintendent for contractors, Jay Hay; Project Engineer, Ed. Hahn. 





“air express” on (ss) Tiger Brand Tramway Cable 


4 


Every 3% minutes this cableway bucket pours 
another load of “mud” into the mammoth 
Sutton Dam near Charleston, West Virginia. 
They’re pouring at the rate of 9,000 cubic 
yards a week—fast time for one 8-yard bucket. 
When finished, the dam will contain about 
607,000 cubic yards of concrete. 

The main “gut” is a Tiger Brand 3-inch 
Locked Coil Tramway Cable 1,700 feet long. 
It stretches between one fixed tower and one 
moveable tower so that the bucket can reach 
any part of the dam. This cable was bought 
new for the job and from all indications will 
still be serviceable when the dam is completed. 
Other Tiger Brand Locked Coil Cables have 
been used on two or more big dams before 
replacement was necessary. 


All over this project, Tiger Brand Wire 
Rope is doing a stupendous job. On one of the 
more critical applications, a 3,920-foot endless 
rope is used to pull the carriage assembly. 
Because of the hard wear this particular rope 
must take, they used a 11%” 6 x 30 flattened 
strand rope made of tough Monitor Improved 
Plow Steel. 


Tiger Brand Wire Rope was also used for 
the hoist line, button line and take-up line, 
largely because of its excellent performance on 
previous dams such as Mt. Morris and Shasta. 
Mr. Lamar Pearce, Cableway Superintendent, 
who has had a world of experience on big 
dams, uses Tiger Brand more than any other 
make. For more information on wire rope, 
write American Steel & Wire, Dept. 9348, 614 
Superior Ave., N.W., Cleveland 13, Ohio. 


USS and Tiger Brand are registered trademarks 


Why Tiger Brand is your best buy 


1. It is made by a company that maintains the most complete 
research and manufacturing facilities in the.stee!l industry. 


2. Itis designed by one of the country’s most capable staffs of 
wire rope engineers. It is serviced by thoroughly experienced 
field representatives always ready with their assistance. 


3. Every type of Tiger Brand Wire Rope is designed for 
specific applications. You get the right rope for the job. 


4. It is made by one company, U.S. Steel, and every step of 
production from ore to finished product is carefully controlled 
and supervised to guarantee one high standard of quality. 


5. Tiger Brand Wire Rope is manufactured by the foremost 
single wire rope producer in the country. 


? 
Concrete delivered by aerial cableway—the cheapest and 
fastest way to haul materials needed for the dam. 


Main Gut—USS Tiger Brand 3-inch Locked Coil Cable with smooth 
surface for efficient operation. Interlocked construction holds each wire 
in its proper position. 


oP 


Lamar Pearce, Cableway Superintendent, who knows from experience 
that Tiger Brand Wire Rope is safe and dependable. 


American Steel & Wire 
Division of 
United States Steel 


Columbia-Geneva Steei Division, San Francisco, Pacific Coast Distributors 
Tennessee Coal & tron Division, Fairfield, Ala., Southern Distributors 
United States Stee! Export Company, Oistributors Abroad 





LENNOX 


» 
3 “OG” SERIES 
INDUSTRIAL HEATER 


pj: 


a A 


ahaa: 


Remarkable 
Adaptability 


Efficient heat transfer design re 
icmremaceltacemelibeiie tm seme) | 
this heater allowing. it to 
take up a minimum of space. If 
floor space is at a premium, the 
“OG” 
zontally or inverted. Removable 


nozzles permit free standing or 


can be suspended hori- 


ducted installations 


DUAL FUEL 
Power Burners 


Burner operates 
equally well 
with either gas 
or oil. Change- 
over 1s instant 
Pestemmr Sti celiir tater 


LENNOX “Task-Matched” Equipment 
to control and condition air for industry 


64,000 to 2,000,000 Btuh 


CLIP AND MAIL FOR 
FREE SPEC SHEETS 


LENNOX industries Inc. 


/ INDUSTRIAL DIVISION 
P.O. Box 1294, Dept. 3-12 


Des Moines 5, la. 
Please send me—without obligation—complete 


specifications and engineering data on Lennox 
“OG" Series Industrial Heaters 





Bird, Bird and Associates, consult- 
ing mechanical and electrical en- 
gineers, have opened a branch office 
at 618-2nd Street, South, St. Cloud, 
Minnesota. The firm will continue 
to maintain its main headquarters 
in Osseo, Minnesota. 


Roy C. Neumann, formerly with 
Sargent, Webster, Crenshaw & Fol- 
ley, Schenectady, New York, has 
been named deputy director of 
architecture of: A. M. Kinney As- 
sociates, Architects & Engineers, 
Cincinnati, Ohio and New York, 


New York. 


A new consulting engineering firm, 
Clapsaddle Engineering Company, 
has been formed with offices in 
Conrad, Iowa. Principal of the new 
firm, Jack L. Clapsaddle, formerly 
was a partner of Thompson, Willis, 
and Clapsaddle. 


John E. Plantinga has become a 
general partner of Meyer Strong & 
Jones, consulting engineers of New 
York City. 


Marks A. Levy and Fred H. Mark- 
us, formerly with Neiler, Rich and 
Bladen, have formed a partnership 
for the practice of engineering to 
be known as Consulting Associates, 
with offices at 845 So. Wabash 
Avenue, Chicago, Illinois. 


B. J. Greulich, structural engineer, 
has become a partner of Hugh B. 
Brewster, Structural Engineer, 
Fresno, California. For the past 20 
years, Greulich has been employed 


Engineering 


by Midstate Construction Company 
of San Francisco and Fresno as an 
engineer and construction estimator 
for all types of construction. 


William G. Hamlin, sanitary engi- 
neer specializing in waste control, 
has joined the training program 
staff of Robert A. Taft Sanitary En- 
gineering Center, Public Health 
Service, in Cincinnati, Ohio. He 
will assist in formulation and pres- 
entation of specialized technical 
training courses in the water sup- 
ply and water pollution field. For 
several years Hamlin has been in 
private practice and most recently 
had completed for Alfred Le Feber 
and Associates, consulting engi- 
neers, Cincinnati, an engineering 
investigation and report on the com- 
bined sewage and industrial waste 
problem of Greendale, Indiana. 


HAMLIN NISSLEY 


Harold Nissley, consulting engineer 
and arbiter, Cleveland Heights, 
Ohio, is in Japan to hold a series of 
seminars with Japanese consultants 
who are anxious to help their cli- 
ent companies do a better job. This 
is Nissley’s fourth experience with 
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Through these Gate Valves pass 
the best-regulated streams 
in the World! 


The sound design and quality workmanship showing the most complete selection of out- 
of Ludlow gate valves and Rensselaer gate standing design features available today. Lud- 
valves is a guarantee of lasting ease of operation. low and Rensselaer double disc gate valves 
Watertight closure is assured through years of meet all requirements, including A.W.W.A. 
trouble-free performance. specifications, in sizes from 2” to 72”, plus 

Write for the L&R Gate Valve Catalogs, custom designing for special applications. 


{| uDLow & FR ENSSELAER 


dhe 2 _ 


VALVES AND HYDRANTS 


THE LUDLOW VALVE MANUFACTURING CO., INC., TROY, N. Y. 
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Snun A. wUmMinum 


a NEW 


ae and V-Belt Drive 
Centriflow Fan Ventilators 


direct drive 
spun units 


25 BASIC selections of tip speeds and 
capacities in direct drive models. 


64 BASIC selections of tip speeds and 
capacities in V-belt drive models. 


CAPACITIES from 65 to 27,648 CFM. 


@ HORSEPOWER ratings from |/60 to 7 1/2. 


SIZES from 6" through 48" wheel di- 
ameters. 


STATIC PRESSURE range from 0" through 
I" W.G. (higher static pressures on ap- 
plication). 


LOW PROFILE heavy gauge spun alumi- 


num housings. 


For institutions and 
other structures where 
a high capacity, low 
contour ventilator is 
required. 


—~ V-belt drive 
spun units 


NON-OVERLOADING backward curved, 
non-sparking aluminum fan wheels. 
ADJUSTABLE SHEAVES on V-belt units 
to change capacities at anytime. 
DAMPERS available in drop-in sleeve 
type, automatic back-draft or motor op- 
erated. 


BURT DESIGNED for minimum noise 


levels. 


AMCA CERTIFIED capacity ratings for 
units of 16" wheel diameter and larger. 


Send for FREE Data Sook! 


Write for Burt Data Book SPV-101-H. 
It supplies quick data on Burt's 
complete line of modern Roof Ventilators. 


FAN & GRAVITY VENTILATORS 


- LOUVERS - SHEET METAL SPECIALTIES 


The Burt Manufacturing Company 


919 S$. High Street 


Akron 11, Ohio 


MEMBER AIR MOVING & CONDITIONING ASSOCIATION, INC. 
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foreign engineers and executives, 
the first being in Berlin, with the 
Osram Company during the sum- 
mer of 1956. Nissley will be back 
in this country early in January to 
resume his consulting and arbitra- 
tion practice. His wife is with him 
on his eight-week tour of duty in 
the East. 


Harry J. Scharres, partner in the 
firm of E. R. Gritschke and As- 
sociates, Chicago, has been appoint- 
ed to the Commission on Chicago 
Architectural Landmarks by Mayor 
Richard J. Daley. The purpose of 
the commission is to identify Chi- 
cago architectural landmarks and 
to act in the interest of preserving 
and publicizing such landmarks for 
the benefit of the people. 


SCHARRES ALLSHOUSE 


Robert L. Allshouse, superintend- 
ent of construction for Stone & 
Webster Engineering Corporation 
in Texas and Louisiana, has been 
named a construction manager of 
the world-wide organization and 
transferred to the Boston headquar- 
ters. Allshouse has been in charge 
of construction of central power 
stations with a total capacity of 
more than 750,000 kw in Texas and 
Louisiana for the Gulf States Util- 
ities Company. 


Omer J. De Bever, formerly chief 
electrical engineer for Charles 
Luckman Associates, has estab- 
lished a consulting electrical engi- 
neering office in Los Angeles. The 
firm will be known as Omer J. De 
Bever & Associates with offices at 
2872 Rowena Avenue. The new 
firm will provide electrical consul- 
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COMPARISON TABLE 





DARDELET RIVET 
BOLT 


HIGH STRENGTH 
BOLT 


HIGH STRENGTH 
BEARING BOLT 








ASTM 
designation 


A 325 





. “Comparative 
shear strength 
_(%"" Dardelet= 100%) 
Tensile 
strength 


Resistance to 
slippage 


Resistance to 
vibration 


: 120,000 Ibs. 


159% 


90,000 to 


fair 


good 





Men required 
to install 


Equipment 
required 


Installation 


sledge and 
hand wrench 
equal to or 
less than rivets 


two 
impacter and 
hand wrench 


less than 
rivets 





Washers 
required 


none 








two 





A 325 


177% 


90,000 to 
120,000 Ibs. 
excellent 


excellent 


one 
maul and 
impact wrench 
less than 
rivets 








the bolt 
on the right 
is new 


LAMSON HIGH STRENGTH BEARING BOLT* 


Combines the tensile strength of a hex head high strength 
bolt with the bearing of a rivet. 


Has the highest shear strength and greatest resistance to 
slip of all structural bolts. 


Costs the same as the Lamson Dardelet Rivet Bolt (left) 
and the Lamson High Strength Bolt (center).! 


Size for size, this new bolt costs the same as the other two, yet 
provides a more rigid structure at less cost. Field tests have 
proved its superiority, and already many structures have been 
erected using this bolt. 


The new Lamson High Strength Bearing Bolt is available now 
through 20 U. S. Steel Supply Division Steel Service Centers 
in key locations throughout the country. 


Write Lamson & Sessions for Bulletin HSBB. Contains perti- 
nent engineering data. Firm names, and locations where these 
bolts have been used,will be mailed promptly-on request. 


*Pat. App. for 
tCost based on using bolts with 
nuts and washers as shown. 





LAMSON & SESSIONS 


5000 TIEDEMAN ROAD * CLEVELAND 9, OHIO 


Plants in Cleveland and. Kent, Ohio * Chicago and Birmingham 
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tation and engineering design serv- 
ice to architects, engineers, contrac- 
tors, commercial and _ industrial 
firms, and government agencies. 


At the annual convention of the 
American Society of Civil Engi- 
neers held recently in Washington, 
D.C., the Ernest E. Howard Award 
was presented to Dr. D. B. Stein- 
man. The citation accompanying 
the gold medal stated that the hon- 
or was conferred upon Dr. Stein- 


man “for his signal contributions 
towards the advancement of bridge 
analysis and design, to the theory 
of the suspension bridge and its 
aerodynamic stability, and especial- 
ly for his outstanding work in the 
design of the Mackinac Bridge.” 


Deba Prasad Nath has joined the 
staff of Harland Bartholomew and 
Associates, Consulting City Plan- 
ners, of St. Louis. Nath, a town 
planner, is on leave from the Town 
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SWITCHES 


@ Extra large terminal screws. 
@ Back or side wired. 
@ Extra large silver buttons. 


@ Can be used to full rated ca- 
pacity on inductive loads. 
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@ Heavy plastic body. 


@ Contacts in upright position 
mounted at point of least vi- 
bration. 


@ Available in 15 and 20 Amp. 
types. 


Send for complete catalog, Dept. CE 1259 
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SYRACUSE 9, 
6O E. 42nd St., New York 17, N.Y. 


inc. 
NEW YORK 


1440 N. Pulaski Rd., Chicago $1, til. 


In Canada; Renfrew Electric Co., Ltd., Toronto, Ontario 





MAKE THE COMPLETE JOB COMPLETELY P&S 





Planning Department of the gov- 
ernment of the State of Assam in 
India. Nath will be with Harland 
Bartholomew and Associates for 
1% years, after which he will re- 
turn to his position with the Gov- 
ernment of Assam. 


Marvin G. Sturgeon has been ad- 
vanced to vice president and di- 
rector of engineering for Charles 
Luckman Associates, planning-arch- 
itecture-engineering firm of Los An- 
geles and New York, Sturgeon 
joined the Luckman organization 
as a vice president in January 1959. 
Prior to 1959 he was director of 
public works for Ventura County, 
California, where he planned and 
supervised the public works ac- 
tivity including roads, subdivision 
improvements, public buildings and 
parks, engineering, water supply, 
flood control and drainage, harbor, 
surveying, and building inspection. 


STURGEON BUCHHAGEN 


W. H. Buchhagen, president of 
Bucknell Engineering Company, 
Pittsburgh, has been elected presi- 
dent of the Pennsylvania Associa- 
tion of Consulting Engineers. 


Atlantic Research Corporation of 
Alexandria, Va., has completed ne- 
gotiations that will make Jansky 
& Bailey, Inc., of Washington, D. C., 
a wholly-owned subsidiary. The 
transaction also gives ARC a sub- 
stantial stock interest in General 
Communication Co., of Boston, 
which currently owns Jansky & 
Bailey. Jansky & Bailey will con- 
tinue under its present policies 
and technical management, with 
Messrs. Jansky and Bailey retaining 
their present positions. = 
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For Schools, Hos, 7 als, Age q People’s Homes, 
ret Civic and Institutional Buildings 


Be Sa oe Be Sure 


FIRE ALARM SYSTEM 


“In buildings where safety is a public trust 
and concern, we're always glad to see a 
Standard fire alarm system installed. It's the 
most absolutely reliable system available." 
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THE ELECTRICALLY SUPERVISED SYSTEM. THAT 








@ Assures the early detection and warning 
that prevents a fire from becoming a catastrophe. 


Detects and reports automatically any malfunction of equip- 
ment or wiring. 


Eliminates the human element of oversight or neglect. 


An outstandingly superior feature of STANDARD systems is 
double electrical supervision. A primary supervisory circuit checks 
all operating circuits and equipment; a secondary supervisory 
circuit provides a constant check on the power supply to the 
primary supervisory circuit. Result is double security and the abso- 
lute ultimate in reliability. 


Request new 36 page catalog #246. Contained are complete 
specifications on all STANDARD fire alarm systems in the Non-Coded, 
Box-Coded and Pre-Signal types as well as a full line of 

Stations, signals, detectors and supplementary equipment. 
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Travelling Display— MANUFACTURERS OF: 

Watch for showing . = J 
in your area. See ge i & as 

complete STAND- % i= 

ARD Systems in ——_—- 


operation. Xo Laboratory Hospital Signalling Analogue Clock and 
Lighting Equipment Panels Equipment Compvtors Program Systems 


DECEMBER 1959 185 





é apnea wae 

ES : & 

‘ . peo | 
* & be 

oem 


a 
POI 


Lanig Feline ecortomey...160 tons of Republic Steel Pipe 


installed in 
Cleveland’s East Ohio Building 


Galvanized Steel Pipe. Republic Pipe. Good for the 
life of any building. Good for the life of this new, 
22-story, Cleveland landmark. 

Steel pipe for economy. Immediate or long-term. 
Costs less. And for uniformity . . . Republic. Easier 
bending, cutting, threading, welding. Expect faster 
installation . . . fewer costly delays. 

Trust the great strength of steel for long, unsup- 
ported runs . . . the availability of steel pipe for 
minimum variation in delivery . . . the tight, gal- 
vanized coating of Republic Steel Pipe for resistance 

EAST OHIO BUILDING SPECIFICATIONS called for 160 tons to corrosion and fabrication damage. 

of 14” through 12” steel pipe for waste and vent Get the facts. Your Republic distributor has them 
lines. Installation was handled by Gorman-Lavelle ‘ : . : ee 
Plumbing & Heating Company, Cleveland, Ohio. Call him for complete information on the immediate 
Architects: Emery Roth & Sons. General Contractor: and long-term economies that are yours with Republic 
Tishman Construction Company. Steel Pipe. Or, mail the coupon. 
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MAXIMUM FLOW, MINIMUM DiAMETER... 


In comparable sizes, Republic FREE FLOW 
Sewer Pipe with smooth, asphalt interior lining 
offers greater capacity than ordinary culvert. 
Non-spalling interior provides excellent corro- 
sion- and erosion-resistance. Furnished in long 
sections. Half-bands are imbedded in asphalt 
and bolted to provide tight, leak-proof joints 
that won’t pull apart. Sections are strong yet 
flexible, adjust to loads without damage. Send 
for details. 


SHARP, FREE-RUNNING THREADS... 


Ease of threading is a characteristic of Republic 
Rigid Steel Conduit—made of soft, ductile steel, 
and produced by the continuous weld process. 
Unsurpassed uniformity and ductility assure 
easy bending, easy installation. Welds are sound, 
smooth, and strong. Surface is fully protected 
by a galvanized coating that will not peel, flake, 
or chip off under normal bending. Return the 
coupon for data. 


VISE-LIKE CLAMPING FORCE... 


Specify Republic High Strength Bolts for power- 
ful clamping action that transfers loads to the 
structural members themselves. Fatigue life is 
improved to the point where it need no longer 
be a design consideration. Republic High 
Strength Bolts are far stronger than comparable 
size rivets. Fewer are needed to support equal 
loads. Mail the coupon below for complete 
information. 


REPUBLIC STEEL CORPORATION 
DEPT. Ci-8309 
1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 


Please send more information on: 
? P O Galvanized Steel Pipe O High Strength Bolts 
ybbs Wideate Kange OC Rigid Steel Conduit COFREE FLOW Sewer Pipe 
Name Title. 
% Standand Steels ani Company 


Address 


Stace Droduad ‘i Zone en 
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PENBERTHY 


reli d-toa aa -t- Cellule Mitel irom i-a 0-1) 


GAGES 


Designed and made for positive-accurate 
fluid level measurement or observation 

of media in vessels. Provide trouble-free 
service under a range of corrosive 
conditions, pressures and temperatures. 
Exclusive features offer service and economy 
advantages. All materials to 

ASTM, ASME and API specifications. 


reflex 
type 


3 pressure groups to 3000 psig. 
Empty space in glass shows 
white, liquid shows black. 
Sharp and clearly visible line 
of demarcation assures 
extreme accuracy of level. 
Exclusive features prevent 
blowouts, leaks or breakage... 
facilitate cleaning and 
maintenance. 


transparent 
type 


4 pressure groups to 10,000 
psig. Used primarily to observe 
clearly the color or density 

of liquid under high pressure, 
temperature or both. 
Thoroughly tested in excess 
of recommended operating 
conditions. 


special 
service 


High pressure, frost-proof, 
heating tube and heating 
chamber, welding pad, large 
chamber and inclined 
gages. Explosion-proof 
illuminator. 


Also... A complete line 

of gage valves with exclusive 
features saving 50% or 
more on installation alone. 
DETAILED LITERATURE, specs., 
properties and engineering 
cooperation are available 
upon request. 


PENBERTHY MANUFACTURING COMPANY 


Division of Buffalo-Eclipse Corporation 
Prophetstown, Illinois 


GAGES + VALVES + EJECTORS » SUMP PUMPS 
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New Projects Reported 


ALABAMA 


Donald Mills, Consulting Engineer 

Selma, Alabama 

{| Sewerage extensions, pumping stations, 
and treatment plant; capacity 0.25 mgd, 
Town of Robertsdale, Ala. (civil) $300,- 
000. Client, Town of Robertsdale. 

{ Natural gas system, Loxley, Ala. (civil ) 
$200,000. Client, Town of Loxley. 


ARIZONA 


William B. Keller, P.E. 

Phoenix, Arizona 

{Grandview Plaza shopping center, 
Phoenix, Ariz. (elec.) $980,000. Client, 
Verner Land & Development Co. 

{Deer Valley airport, Phoenix, Ari- 
zona (elec.) $100,000, Client, F. Fazio 
& Associates. 

{Salvation Army hospitality house, 
Phoenix, Ariz. (elec.) $135,000. Client, 
F. Fazio & Associates. 


CALIFORNIA 


William H. Kirkgaard 

Glendora, California 

| Three concrete frame highway bridges 
spanning floor control channels. (struc., 
civil) $120,000. Client, Azusa, Calif. 


John R. Anderson, Structural Engineer 
Pasadena, California 

{/ Precast tilt-up concrete building, 26,- 
000 sq ft, with composition roof, ply- 
wood sheathing, wood rafters and purlins, 
tapered steel girders and carrying girders 
and isloated spread footings. Building in- 
cludes office area, toilet facilities, mono- 
rail system. Owner and occupant, Anjac 
Manufacturing Co., Inc., El] Monte, Calif. 
(struc., civil) $140,000 (est.) Client, 
D. F. Shaw, General Contractor. 

Precast tilt-up concrete addition, 43,- 
500 sq ft, with gravel roof, plywood 
sheathing, wood rafters and _ purlins, 
tapered steel girders and friction piles. 
Owner, Reliable Steel and Builders Sup- 


By Consulting Engineers 


ply Co., Los Angeles, Calif. (struc., 
civil) $170,000. Client, D. F. Shaw, Gen. 
Contractor. 

{| Office building, two-story, 2500 sq ft 
on each floor. Walls of concrete block 
and concrete screen block, composition 
and gravel roof, plywood sheathing on 
wood rafters, steel beams carrying rafters. 
Floor is plywood deck on wood floor 
joists, supported on steel beams. Foot- 
ings are isolated spread footings and con- 
tinuous wall footings. Lessee is Hancock 
Insurance Co., San Diego, Calif. (struc. ) 
$60,000. Client, G. F. Schreiber, Arch. 


W. E. Barney 

Pasadena, California 

{Steel water storage tank (1.5 mg), 
Baldwin Park, Calif. (civil) $75,000. 
Client, County Water District. 
{Evaluation of portion of distribution 
system, Escondido, Calif. (civil) Client, 
Escondido Mutual Water Co. 

{Water distibution system for sub- 
division, Ridgecrest, Calif. (civil) $50,- 
000. Client, Miracle City Subdivision Co. 


Hugh B. Brewster 

Fresno, California 

{| New city hall, complete plans and speci- 
fications for new building to house city 
offices, water department, and police de- 
partment, Reedley, Calif. (struc., civil) 
$70,000. Client, City of Reedley, Calif. 

{ Preliminary plans for 16-lane bowling 
alley with bar and restaurant, Lemoore, 
Calif. (struc., civil) $140,000. Client, 
South Sea Lanes, Inc. 

| Master plans for grounds improvement 
at Bullard, Powers, and Baird elementary 
schools; Erwin and Wawona junior high 
schools, Fresno, Calif. (civil) Client, 
Fresno City Unified School District. 


CONNECTICUT 
Van Zelm, Heywood & Shadford 
West Hartford, Connecticut 


U.S. Atomic Energy Commission, six 
buildings, heating, ventilating, plumbing, 
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4-million bd. ft. of FOAMGLAS* 
insulation gives Kraft Foods, Ltd. 
permanent insulation value... 


Vermin can’t get through the inorganic 
glass cells of FOAMGLAS, which forms 
a complete insulation envelope — walls, 
floor and ceiling—around the Kraft prod- 
ucts shown here. 


Kraft’s Montreal plant will produce a 
wide range of food products, including 
cheese, salad dressing products, cara- 
mels, marshmallows, candies and jellies. 


cae 


4 inches of FOAMGLAS insulate the 
roof area. Since this insulation is a 
natural vapor barrier, it prevents mois- 
ture migration into the plant below. 


plus free-standing partition walls... plus vapor-proof 
walls, ceilings and roof... plus vermin-proof storage... 
plus load-bearing insulated floors 


Kraft Foods, Limited, picked FOAMGLAS, the cellular 
glass insulation, to provide important extra benefits for 
their new Montreal cheese plant. The sealed glass cell 
structure of FOAMGLAS insures unvarying insulating 
efliciency—because it makes the insulation moisture- 
proof. And, it does a lot more. 

For one thing, it makes FOAMGLAS one of the 
strongest insulations. It permitted Kraft to erect free- 
standing walls of insulation . . . for easy, economical 
subdivision of storage spaces. And because FOAMGLAS 
is so strong, Kraft put it under concrete wearing floors 
where it easily stands up under both live and static loads. 

Another thing: since FOAMGLAS is fully rigid and 


PIT TS BURGH 
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dimensionally stable, it proved a perfect choice for use 
in suspended ceilings in the Kraft plant. 

And since FOAMGLAS is a natural vapor barrier, 
it’s completely effective in preventing moisture migration 
into the cheese storage areas. That’s a big help in keeping 
mold from forming on the cheese. 

In addition to FOAMGLAS insulation, Pittsburgh 
Corning also makes available wall finishes and joint 
sealing compounds necessary for a complete installation. 
Write for our latest low temperature insulation literature. 
Pittsburgh Corning Corporation, Dept. R-129, One 
Gateway Center, Pittsburgh 22, Pa. In Canada: 3333 
Cavendish Blvd., Montreal, Que. 


CORNIN G 





STROMBERG-CARLSON 


congratulates... 


Brown County War Memorial Arena and 


John E. Somerville Associates 


The 6,500-seat Brown County War 
Memorial Arena in Green Bay, Wis- 
consin, is one of the finest sports au- 
ditoriums in the country. Its sound 
communication system by Strom- 
berg-Carlson helps make it so. 

The superb quality of sound re- 
inforcement for sports events and 
shows results from the use of high- 
fidelity 15” coaxial speakers housed 
in Stromberg-Carlson’s famous, ex- 
clusive Acoustical Labyrinth® en- 
closures. This arrangement provides 
sound quality far superior to con- 
ventional methods of coverage. 

High-fidelity speakers are also a 
key feature of a “satellite” system 
that provides sound reinforcement 
in the Arena’s Memorial Hall. 


The sound systems that meet the 
specific requirements of this entire 
entertainment plant are “custom- 
engineered” from standard Strom- 
berg-Carlson components. The re- 
sult is unsurpassed economy, effi- 
ciency and ease of installation. 

These advantages are available to 
meet the needs of your clients. Our 
field engineers will be glad to con- 
sult with you on any project. Our 
factory-trained distributing organ- 
ization is ready to handle all instal- 
lation and maintenance problems. 
You'll find their names in the Yel- 
low Pages under “Public Address 
& Sound Equipment,” or write to 
Special Products Division, 1400 N. 
Goodman Street, Rochester 3, N. Y. 


Architects and Engineers: John E. Somerville Associates, Inc. of Green Bay, 
Wisconsin. Scund installation by Continental Sound Engineering, Milwaukee. 


“There is nothing finer than a Stromberg-Carlson” 


STROMBERG -CARLSON 
a oivision ofr GENERAL DYNAMICS 
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electrical. (mech., elec.) $300,000. Cli- 
ent, Rutherford, architect. 

{Veterans hospital, Newington, Conn., 
boilers. (mech., elec.) $125,000. Client, 
Federal government. 

fWesylan University, Middletown, 
Conn., boilers and electrical. (mech., 
elec.) $200,000. Client, Weslyan Univ. 
| McCook Hospital, Hartford, Conn., 
boilers. (mech., elec.) $150,000. Client, 
City of Hartford, Conn. 

{| Hartford Hospital, cooling and renova- 
tions. (mech., elec.) $200,000. Client, 
owners. 

f{ Hamilton Standard, Broad Brook, 
Conn., air conditioning. (mech., elec.) 
$100,000. Client, owners. 

| Slade senior high school, New Britain, 
Conn. (mech., elec.) $1.6 million. Cli- 
ent, Wilkins, architect. 

{ Pulaski senior high school, New Britain, 
Conn. (mech., elec.) $1.6 million. Cli- 
ent, Wilkins, architect. 

Connecticut State Library, heating, 
plumbing, electrical, air conditioning. 
(mech., elec.) $1 million. Client, Jeter 
& Cook, architects. 

{ Portland high school, Portland, Conn., 
heating, plumbing, electrical. (mech., 
elec.) $1.5 million. Client, Malmfeldt, 
architect. 

{ Glastonbury town hall, heating, plumb- 
ing, electrical, air conditioning. (mech., 
elec.) $400,000. Client, Jeter & Cook, 
architects. 

{ Taft school, dining hall, science build- 
ing, steam plant, heating, plumbing, 
electrical. (mech., elec.) $1 million. Cli- 
ent, Jeter & Cook, architects. 


A. J. Macchi, Engineers 

Hartford, Connecticut 

{ Enfield high school, Enfield, Conn. 
(struc. ) $3 million. Client, Olson & Miler. 
{ Labor building, Public Works Depart- 
ment, Hartford, Conn. (struc.) $2 mil- 
lion. Client, State of Connecticut. 
Middletown State Hospital warehouse, 
Middletown, Conn. (struc.) $300,000. 
Client, Pedersen & Tilney, architect. 

{ Restaurant and store, Sharon, Conn. 
(struc. ) $30,000. Client, W. D. Brown. 

{ Aetna Life cafeteria addition, Hartford, 
Conn. (struc.) $3 million. Client, Eb- 
bets, Frid & Prentice, architects. 

{ Law school, Hartford, Conn. (struc. ) 
$1 million. Client, F. Teich, arch. 


Ds LAWARE 


Kain and Hooven 

Lansdowne, Pennsylvania 

{ Presidential Motel, three stories, 56 
units, located at Wilmington, Delaware, 
(struc., civil) $300,000. Client, A. Gray, 
Magness builder. 

| Midway shopping center, New Castle, 
County, Delaware. (struc.) $1.5 million 
(est.) Client, A. Gray Magness, builder. 


FLORIDA 
Oboler & Clarke 
Miami Beach, Florida 


| Educational building, four stories, re- 
inforced concrete, First Baptist Church, 
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In steam, air, gas, water, oil or chemical systems, a correctly 


select the selected strainer pays for itself many times. It protects expensive 


equipment (traps, control instruments, meters, etc.) and reduces 


® over-all maintenance and service costs. 
SURO WS Assure your system maximum protection from dirt, scale, sludge 
and sediment . . . specify the STRONG strainer designed for your 
requirements. 


& 
strainer Sizes: from 44” to 8” 


Service: 250 psi at 450° F io 2500 psi at 1100° F 
Screens: stainless sc'cens wih .027”, .045”, .062”, or .125” perfo- 


* 
esigne rations (at no exira cost) 


Types: “Y” or Angle with screwed or socket-weld (flanged) connections 





f Materials: semi-steel, ductile-iron, bronze, Monel, cast or block 
or steel, or new all-stainless or Hasteloy 
I EES 


STRONG'S extensive line of rugged, high-quality strainers are 


oO | available from your local STRONG distributor. Contact him for 
y U * assistance in selecting the right strainer, or write for your copy of 
RCI ITER ee 


STRONG Bulletin SS—2I1C. 


‘ 


(6) STRONG, CARLISLE & HAMMOND 


508 Sandusky Street, Conneaut, Ohio 


air traps © strainers * reducing valves * vacuum or pumping traps 
continuous blowdown valves * separators * engine stops * F and T traps *safety headgear 
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CUSTOM FLOW DIVIDER SOLVES 
FUEL METERING PROBLEM 
FOR TURBINE BUILDER 


This multiple unit is a series of custom Roper pumping ele- 
ments driven in tandem by a hydraulic motor. It accurately 
meters distillate or residual fuel oils to the combustion cham- 
bers in a large gas turbine. These rugged units, used on both 
mobile and stationary turbines, withstand extrerme tempera- 
ture changes during operation. This unusual application is 
another example of Roper’s ability to tackle and solve — 
difficult pumping problems. 


If you have an application where a standard pump does not 
fit your needs, Roper can custom-design and build pumps 
that meet your requirements. For further information, call 
the factory or the Roper representative in your area. 


ROPER PRINCIPLE OF ONLY TWO MOVING 
PARTS ASSURES EFFICIENCY . . . DEPENDABILITY 


Roper Pumps are the rotary gear type — two equal size 
pumping gears operating in a case with proper clearance. 
This factor promotes long service life and optimum per- 
formance on all applications. 


tO) 5 1 8 


ROTARY PUMPS 


ROPER HYDRAULICS, INC. 


Dept. 342, P. O. Box 269 
Commerce, Georgia 


ROTARY PUMPS 





Daytona Beach, Fla. (struc.) Client, 
Francis Walton, architect. 

{ Union building, three stories, reinforced 
concrete, Daytona Beach, Fla. (struc. ) 
Client, Francis Walton, architect. 
{Vehicle inspection station, Town of 
Surfside, Fla. (struc., mech., elec.) $12,- 
000 (est.) Client, Town of Surfside. 
{Planetarium and museum, reinforced 
concrete spread footings, gunite plane- 
tarium dome, Metropolitan Dade Coun- 
ty. (struc.) $500,000. Client, Pan-coast, 
Ferendino, Skeels & Burnham, Arch. 


Shelby Sanders & Associates, Inc. 

Pensacola, Florida 

{| Sewage treatment ?- and sewer lines. 
(struc., civil, mech., elec.) $340,000. 
Client, City of Bonifay, Florida. 


ILLINOIS 


Jenkins, Merchant and Nankivil 

Springfield, Illinois 

{ Rehabilitation of electrical system, Illi- 
nois State Fair Grounds. (struc., civil, 
mech., elec.) $250,000. Client, State of 
Illinois, Department of Agriculture. 

{ Highway, Interstate 70, Project I-70-2, 
Madison County, Illinois. (struc., civil) 
$3,250,000. Client, State of Illinois, Di- 
vision of Highways. 

Cook Street Sewer District, Springfield, 
Ill. (civil) $990,000. Client, City of 
Springfield, Illinois. 


R. J. Abramson & J. M. Klipp 

Chicago, Illinois 

{ Briarwood Country Club, Des Plaines, 
Ill. (mech., elec.) $700,000. Client, 
Barancik, Conte & Associates. 

| Drewry’s Ltd., Chicago, Ill. (mech., 
elec.) $300,000. Client, Lundstrum & 
Skubic. 

{| Interstate Steel Co., Des Plaines, Ill. 
(mech., elec.) $200,000 Client, Barancik, 
Conte & Associates. 

{ Shopping center, Oaklawn, Ill. (mech., 
elec.) $75,000. Client, Sidney H. Mor- 
ris & Associates. 


J. L. Adams 

Denver, Colorado 

{| Site survey. (civil) Client, Perkins & 
Will, Chicago, Ill. 


Allen-Munger & Associates 

Grayslake, Illinois 

{| Sanitary sewer extension to Mundelein, 
Illinois sewage disposal system. (civil) 
$120,000. Client, Developer. 

{Sanitary sewer extension for North 
Shore Sanitary District for Park City, Ill. 
(civil) $100,000. Client, City Council. 

| Pavement widening for Round Lake 
Beach, Ill. (civil) $30,000. Client, Vil- 
lage Board. 

{| Subdivision development, Mundelein, 
Ill. (civil) $95,000. Client, Developer. 


Consulting Associates 

Chicago, Illinois 

Golf Mill shopping center, Niles, Ill. 
335,000 sq ft sales area, approximately 
40 stores in six separate buildings, all 
air conditioned. (mech., elec.) $4 mil- 
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To get service continuity on critical loads, you need preferred-to- 
emergency switching of your alternate incoming high-voltage supply 
circuits, and short-circuit protection and switching on your outgoing 
high-voltage supply feeders. All of this can be provided in one low- 
cost package in S&C Metalclad Switchgear, as illustrated. 


You even have built-in choices of throwover schemes through 
S«C’s standard automatic transfer panels. 


You save two ways: 


1. You get metalclad switchgear with job-matched load interrupters 
and power fuses, in lieu of costly circuit breakers. 


2. You eliminate cost of custom designing by using an off-the-shelf 
transfer panel with built-in options. 


No organic insulation to High-Speed Full-length bulkhead doors; 
cause corona trouble; por- Automatic rainproof, with complete 
celain and air only. Switching. access. 


Super Durabake finish with Separate compartment for Strip heaters with ade- 
galvanized and stainless Moto-Draulic operators; quate venting prevents 
steel hardware; withstands free access and decou- moisture accumulation. 
corrosive atmospheres. pling for checkout. 


SaC ELECTRIC COMPANY 
4436 Ravenswood Ave. Chicago 40, Ili. 


a ‘ 
In Canada: S &C Electric Canada, Ltd. 
8 Varisco Road, Toronto 14, Ontario 


‘ 








Offices and Plants at: 
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GRATING PUZZLE 


If you need a grating that must fit around pipes and 
other objects, like a complicated jig-saw puzzle, there’s 
one way you can be sure of getting panels%hait will fit 
perfectly into place—specify IRVICO. 


IRVICO’S precise, custom fabrication eliminates costly 
field corrections and unnecessary handling of material. 
The grating is made in accordance with drawings 
approved by you. To assure easy installation, each panel 
is clearly marked to conform with erection drawings. 


Whether your grating ‘‘puzzle’’ is simple or complex, 
you can depend on IRVICO to solve it so you can save 
time and money. 


Write today for more information, or contact your 
Irving sales engineer, listed in the local phone directory. 


Catalog on request 


IRVICO 


IRVING SUBWAY 
GRATING CO., Inc. 


The ORIGINATORS OF THE GRATING INDUSTRY 
EST. 1902 





5056 27th St., LONG ISLAND CITY 1, N. Y. 
1856 10th St., OAKLAND 20, CALIFORNIA 





lion. Client, Walter W. DeCherrie & As- 
sociates, principal architects and Fisher 
& Shaffer, associate architects. 
{International Motor Hotel, 146 guest 
rooms, public spaces including seven 
meeting rooms, restaurant and bar, com- 
plete kitchen facilities, all site improve- 
ments, Schiller Park, Ill. (mech., elec.) 
$1.2 million. Client, Fisher & Shaffer, 
architects. 

, Sanctuary and school building for Beth 
Torah Congregation. (mech.) $150,000. 
Client, Albert R. Belrose, architect. 


Richard J. Rasmussen 

Elmhurst, Illinois 

Sturdy, expansion of Scoville Park 
Hotel, Oak Park, Ill. (struc., civil, mech., 
elec.) $500,000. Client, Hotel. 

New building code for Villa Park, Il. 
(struc., civil, mech., elec.) Client, Vil- 
lage of Villa Park. 


Bradford Saivetz & Associates, Inc. 

Quincy, Massachusetts 

{ Weathersfield, Schaumberg, IIl., 2000- 
unit single family housing. (review en- 
gineering work) $38 million. Client 
Campanelli Bros. of Illinois, Inc. 


INDIANA 


Robert L. Longardner & Associates 
Indianapolis, Indiana 

{| Factory renovations, John Sexton & Co., 
Indianapolis, Ind. (struc., civil, mech., 
elec.) $460,000. 

{ Confidential project for Northern Ind- 
iana Public Service Co. (civil) 

{ Several bridges, Indianapolis Board of 
Public Works, Indianapolis, Ind. (struc., 
civil) $400,000. 


IOWA 


Bartels & McMahon Engineering Co. 
Dubuque, Iowa 

{| 72-in. diameter storm sewers, Dubuque, 
Iowa. (civil) $38,000. Client, Board of 
Dock Commissioners. 


Frank L. Pulley, Consulting Engineer 

Des Moines, Iowa 

{/Men’s dormitory, Morningside College, 
Sioux City, Iowa. (mech., elec.) $400,- 
000 (est.) Client, Wm. Beuttler & Son. 
{| Craig Wright school, Des Moines, Iowa. 
(mech., elec. ) $500,000. Client, Dougher- 
Frevert-Ramsey, architects. 

{| Webster City high school, Webster 
City, Iowa. (mech., elec.) $900,000. Cli- 
ent, Savage & VerPloeg, architects. 
{Classroom building, Iowa State Uni- 
versity, Ames, Iowa. Completely air con- 
ditioned, using absorption water chilling 
machine with dual duct high velocity air 
distribution system, each classroom 
equipped with TV receiver for closed 
circuit TV (mech., elec.) $1.3 million. 
Client, Wetherell and Harrison, Des 
Moines, Iowa. 

{ Physiological Instrumentation Research 
Laboratory, Iowa State University, Ames, 
Iowa. Completely air conditioned utiliz- 
ing absorption water chilling machine 
and dual duct high velocity air distribu- 
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Stretching a point? To be sure, but only because falling temperatures don’t make 
much noise. Fact of the matter is, with “Buffalo” fans serving our imaginary hospital, 


you could hear just about anything, or nothing, the fan noise level is so low. 


This is only one of the reasons you should insist on “Buffalo” Fans for your venti- 
lating - air conditioning systems. If you would like to know more, read on. 


THE "BUFFALO’ TYPE “BLH” FAN 
FOR HIGH PRESSURE 


THE “BUFFALO” TYPE “BL” FAN 
FOR MODERATE PRESSURE 
For your high pressure systems (Class 
II! and IV) “Buffalo” offers their Type 
“BLH” Fan. This fan also has an excep- 
tionally low noise level while offering 
high mechanical efficiencies over a 
broad operating range 


Here’s a highly refined fan design suit- 
able for your general air moving jobs. 
Low noise level is but one of the advan 
tages of this design. Another is high 
efficiency, particularly important as 
horsepower requirements rise. A third consideration might 


Famous “Buffalo” “Q” Factor quality construction is 
used throughout providing a long life of low-maintenance, 
trouble-free service. For your conduit air conditioning and 
other high pressure jobs, the specially designed “Buffalo” 
Type “BLH” has more to offer than any other suitable fan. 


be the minimum amount of maintenance necessary with 
the “Buffalo” type “BL” fan. 


This tells but a fraction of the story. If you want to be 
really sure of the fans on your next moderate pressure job, 
see that they are “Buffalo” Type “BL’s”. 


Additional information on these and other “Buffalo” Fans can be obtained from your nearest “Buffalo” Engineering 
Representative. Or write us direct if you wish. Your letter will receive our prompt attention. 


BUFFALO FORGE COMPANY 


Buffalo, . Y. 


Buffalo Pumps Division, Buffalo, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


VENTILATING © AIR CLEANING ¢ AIR TEMPERING + INDUCED DRAFT «+ 
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EXHAUSTING © FORCED DRAFT «+ COOLING + HEATING + PRESSURE BLOWING 
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NEW! Monoflange valve is 


guaranteed drop-tight at 150* 


The Henry Pratt Monoflange MK I is a top quality butterfly 
valve that fits between the pipe flanges of a fluid or gas line. 
It saves weight, space and labor because it eliminates a 
pair of flanges and requires only one bolting operation. 
It eliminates gaskets because the faces as well as the 
inside of the valve body are covered with rubber permanently 
bonded to the metal. 


Low torque makes the Monoflange easy to operate, 
especially with Henry Pratt's new SIDEWINDER manual 
operator. Any type of power operator can be used if desired. 
Structural features include streamlined disc, one piece shaft, 
chevron packing and Nylon bearings. Various materials 
available for corrosive liquids. 


Standardized and mass produced, this new valve offers fa- 
mous Henry Pratt quality at a new low price... you can't find 
a similar valve that offers so much in quality or performance. 


Complete information available. Water and gas flow data, 
valve sizing, operator selection in 26 page brochure. An ideal 
tool for the engineer working with and specifying valves. 
Write for Bulletin 10 J 


Creative Engineering for Fluid Systems 


PRATT 


RUBBER SEAT BUTTERFLY VALVE 


Monoflange MK-II 


tion system. (mech., elec.) $500,000. 
Client, Dougher, Frevert, Ramsey, arch. 


KANSAS 


Anton Hanson 

Jamestown, Kansas 

{Nine blocks curb and gutter and 4-in. 
base paving. (civil) $38,870. Client, City 
of Courtland, Kansas. 


Richardson Electrical Engineering Company 
Solomon, Kansas 

{ New telephone system for eight towns 
(1900 subscribers), six new telephone 
exchanges with 600 miles of new out- 
side telephone plant. (struc., mech., 
elec.) $1,260,000. Client, Blue Valley 
Telephone Co., Marysville, Kansas. 


Burgwin & Martin 

Topeka, Kansas 

{Plans and specifications for approxi- 
mately 500 feet of influent line to sewage 
treatment plant. Cast iron pipe on tim- 
ber piling. (civil) $16,000 (est.) Client, 
City of Enterprise, Kansas. 

{| Report on sewer system and sewage 
treatment plant. (civil) $200,000 (est. ) 
Client, City of Highland, Kansas. 

{Plans for bridge and approaches over 
Willow Creek, Greenwood County, Kan- 
sas. (struc., civil) $60,000 (est.) Client, 
County of Greenwood, Kansas. 

f Plans and specifications for repair of 
asphalt roads and parking lots at Naval 
Air Station, Olathe, Kansas. (struc., 
civil) $110,000 (est.) Client, U.S. Navy. 
{Plans and specifications for county 
secondary road, primarily for access to 
missile site. (struc., civil) $6000 (est.) 
Client, County of Jefferson, Kansas. 
{Plans and _ specifications for 400-ft 
bridge over Marais des Cygnes River, 
Franklin County, Kansas. (struc., civil) 
$150,000. Client, Franklin County, 
Kansas. 

{Plans and _ specifications for 400-ft 
bridge over Shoal Creek, Cherokee Coun- 
ty, Kansas. (struc., civil) $150,000. 
Client, Cherokee County, Kansas. 

{| Structural design, Wilson County court- 
house, Fredonia, Kansas. (struc. ) 
$500,000. Client, Kiene & Bradley, arch. 
f Plans and specifications, reinforced con- 
crete box girder bridge over interstate 
Topeka bypass, Shawnee County, Kansas. 
(struc., civil) $75,000. Client, State of 
Kansas. 

{ Structural design, Chanute, Kansas 
Building & Loan. (struc.) $100,000. Cli- 
ent, Kiene & Bradley, architects. 


KENTUCKY 


Napier Engineering Company 

Louisville, Kentucky 

f, Woodland Terrace subdivision, Louis- 
ville, Ky. (civil) $50,000. Client, Joe S. 
Doyle. 

f{ R.C.P. Thomas Estates subdivision, 
Bowling Green, Ky. (civil) $75,000. Cli- 
ent, Ogden Estate. 

{| Middletown Manor Swim Club, Mid- 
dletown, Ky. (civil) $60,000. Client, 
Middletown Manor Swim Club, owner. 





Henry Pratt Company, 319 W. Van Buren St., Chicago7, II. © Representatives in principal cities 
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BEATTY. 
Snap-Lock 


SCAFFOLD 


U.S. Pat. No. 574-765 
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First in service: You can’t beat Beatty for 
“on time” delivery and pick-up. Our own 
truck fleet assures you of scaffold when 
you need it. From original quote on... 
Beatty service is dependable, fast, complete. 
First in experience: Over 20 years of scaf- 
fold “know-how”. Beatty originated scaf- 
fold in the West. 

First in quality: Manufactured in our own 
factory, you can’t beat the materials and 
workmanship in Beatty Scaffold. All welds 
chipped, paint is perfect . . . in every unit. 
First in economy: Beatty’s patented “snap- 
lock” means quick erection and stripping. 
Less planking required, too. You save time, 
materials, dollars! 

First in safety: Beatty designs scaffold with 
built-in safety features. You can rely on 
Beatty for firm footing in the air. 


Distributors in all major cities. 


FATTY] BEATTY 
| SCAFFOLD, INC. 


CRANES 

GRANDSTANDS 
“Safety Pays’ 

Tunnel Ave. & Beatty Rd. 

San Francisco 24 


MKATTY SCAFFOLD Ine 
JUniper 5-0581 


Sales & Rentals 


This NUGENT FILTER 


will handle pressures to 


3000 P.S.I. 





Fig. IS55CP-O Filter Fig. 1S55E-O Cartridge 

Here’s big news from the pioneer of fluid filtration. The 
Nugent Co. introduces the latest addition to their line of 
fine products . . . a completely new series of Laminated 
Fiber Disc Filters. Designated as 1555CP, they are designed 
for hydraulic and other high pressure applications. 


Constructed for 3000 psi working pressure, they comply 
with the requirements of the ASME Code for Unfired 
Pressure Vessels. API or ASME code inspection and 


stamping is available. ‘ 


Five sizes are available with capacities ranging from 
1.5 GPM at 3 psi pressure drop to 47.6 GPM at 6 psi 
pressure drop when filtering 100 SSU viscosity mineral 
oil. For installations requiring larger capacity, the filters 
may be connected in multiple. Inlet, outlet and drain are 
located in the bottom of the filter. 


For complete information on 1555CP filters, write 
today ...or if your job is RUSH, phone ORchard 4-8121, 
Skokie, Illinois. Our engineers will help you. 


$ 
oY) Neo 


2 WR Wo NUGENT & GOoz DLIGo 


3460 CLEVELAND STREET, SKOKIE, ILLINOIS 


OIL FILTERS © STRAINERS e TELESCOPIC OILERS 
OILING AND FILTERING SYSTEMS e OILING DEVICES 
SIGHT FEED VALVES e FLOW INDICATORS 





MARYLAND 


Buchart Engineering Corporation 

York, Pennsylvania 

{Centre Methodist Church, Forest Hill, 
Maryland. (struc.) $60,000. Client, 


Trustees, Centre Methodist Church. 
MASSACHUSETTS 


Bradford Saivetz & Associates, Inc. 

Quincy, Massachusetts 

{ Bishop Gardens, Framingham, Mass., 
220-unit apartment development. (civil) 
$3.3 million. Client, R.&S. Constr. Co. 

| Woodvale, Danvers, Mass., 531l-unit 
single family housing. (civil) $10 mil- 
lion. Client, Campanelli Builders. 

{ Pleasantfield, Raynham, Mass., 330- 
unit single family housing. (civil) $5 
million. Client, Braintree Homes, Inc. 
Nob Hill, Framingham, Mass., 190- 
unit single family housing. (civil) $4 
million. Client, Pinewood Builders, Inc. 
{| Chelmsford Estates, Chelmsford, Mass., 
175-unit single family housing. (civil) $3 
million. Client, East Coast Builders. 

{| Westfield, Brockton, Mass., 146-unit 
single family housing. (civil) $2.5 mil- 
lion. Client, Braintree Homes, Inc. 

{ Crestfield, Brockton, Mass., 56-unit 
single family housing. (civil) $0.75 mil- 
lion. Client, Braintree Homes, Inc. 

{ Brookfield, Brockton, Mass., 700-unit 
single family housing. (civil) $12.5 mil- 
lion. Client, Braintree Homes, Inc. 

{ Courtfield, Brockton, Mass., 400-unit 
single family housing. (civil) $6.5 mil- 
lion. Client, Braintree Homes, Inc. 


A. J. Macchi, Engineers 

Hartford, Connecticut 

{Strathmore paper warehouse, Spring- 
field, Mass. (struc.) $250,000. Client, 
Ley Constructors, Springfield, Mass. 


Bertram M. Hadfield 

Framingham Center, Massachusetts 

| Advice and assistance in specification, 
design, and manufacture of military and 
civilian electronic equipment. (elec.) Cli- 
ent, Advance Industries, Cambridge, Mass. 
Advice and assistance in specification, 
design, and use of telemetry instrumen- 
tation and data reduction. (elec.) Client, 
Avco Research & Advanced Development, 
Wilmington, Mass. 


MICHIGAN 


Smith, Hinchman & Grylls Associates 
Detroit, Michigan 

{ Parke-Davis Company research and 
production center. (struc., civil, mech., 
elec.) $5 million. Client, Parke-Davis. 

{ Metropolitan Hosp. (struc., civil, mech., 
elec.) $3.5 million. Client, City of Detroit. 
{ Michigan Bell Tel. district offices. 
(struc., civil, mech., elec.) $2 million. 


McNamee, Porter & Seeley 

Ann Arbor, Michigan 

1 Relief drains located in cities of St. 
Clair Shores, Roseville, and East De- 
troit, Mich. 84%-mile road drain, pump- 
ing station, and holding basin ($8,685,- 
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MULTI-ZONE 


DLATECOIL 


An exclusive* TRANTER advancement in heat transfer technology 
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“PATENTS APPLIED FOR 


For new savings on more 
types of tank and process 


heating than ever before! 


Now you can apply the time-proven cost and performance ad- 
vantages of PLATECOIL over pipe coils to heating and cooling 
problems involving pressures up to 250 psi. DURAWELD 
construction, TRANSTEEL mild steel and MULTI-ZONE coil 
configuration are brand new design and construction features that 
provide for higher pressure containment and a margin of heat 
transfer capacity. 

MULTI-ZONE coil configuration with multiple headers pro- 
duces a reserve capacity for faster start-up and better tempera- 
ture maintenance. High heat transfer efficiency saves tank space. SINGLE EM- 

Light weight makes installation easy and economical. Stream- BOSSED OR 

lined surfaces are easy to clean. Eliminate the cost of engineer- DOUBLE EM- 
ing, fabricating and installing pipe coils. Specify the new BOSSED 


MULTI-ZONE PLATECOIL. — 


SEND FOR NEW PLATECOIL BULLETIN P85 
tor complete data and performance characteristics. 
ranter Manufacturing Inc. C wi 


} LANSING 9, MICHIGAN 


FACTORY-ASSEMBLED 
PLATECOIL banks. 


Standard PLATECOIL 
units 


In factory-fabricated styles to fit your needs 
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SCHAUB DEAERATION 


doesn't cost...it pays! 


SCHAUB 


YA aad 


l 


DEAERATOR 
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Gives you TRUE 
CORROSION PROTECTION 
...at a Low Budget Price! 


Removes feed water oxygen 
to a guaranteed .03 cc/liter 


Assures a simpler system 
that costs less to own 
and operate 


The Schaub .03 is, in fact, one of 
the simplest deaerators ever built, 
designed around a unique and more 
efficient operating principle that re- 
moves oxygen to an actual and 
GUARANTEED 03 cc/liter. 


Fully vented operation at atmos- 
pheric pressure —combined with 
pinpoint temperature control and 
Schaub “live action” heating of 
storage water — provides a forceful 
breakaway of air molecules that as- 
sures more effective oxygen removal 
under widely varying load condi- 
tions. At the same time the special 
Schaub spray contact vent condens- 
ing principle practically nullifies 
steam losses. 


The Schaub .03 is completely safe! 
It needs no premium cost pressure 


shell construction—requires neither 
adjustment nor attention during 
operation—and takes practically no 
maintenance whatever! Even the 
exclusive Chromasoid lining is 
guaranteed against shell corrosion 
failure for 10 years. 


Finally, no pressure-vessel insur- 
ance premiums to pay — ever! 


Whether you reckon in original cost 
or the operating savings you'll 
achieve, no other deaerator in the 
3000 - 45,000 lb. range offers you so 
much protection for so little. For 
fuller information on the remark- 
able “hows” and “whys” and sav- 
ings advantages of the Schaub .03 
Deaerator method, send for Bulle- 
tin 1300. 


FRED H. SCHAUB ENGINEERING COMPANY 
2103 S. Marshall Boulevard, Chicago 23, Illinois 


FRED H. SCHAUB ENGINEERING COMPANY 
2103 South Marshall Blvd., Chicago 23, Illinois 


Please send me, without 
cost or obligation, my 
personal copy of your 
Bulletin 1300 on Boiler 
Feedwater Deaeration. 


Zone... .State 
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000); Stephens drain ($4,110,000); 11%4- 
mile road drain ($5,356,000); Lake 
Boulevard drain ($1,747,000). Planning 
of certain portions of the project have 
been sublet to Harry Fuller, Mt. 
Clemens ($4,043,000) and Lehner As- 
sociates, Inc., Mt. Clemens ($2,627,000). 
Client, Macomb Co. Drain Commission. 


Giffels and Rossetti 

Detroit, Michigan 

{ Hospital, 350-bed, nurses’ home, 
laundry, Southfield, Mich. (struc., civil, 
mech., elec.) $8 million. Client, Provi- 
dence Hospital, Detroit. 

{ Complete fiberboard mill, L’Anse, Mich. 
(struc., civil, mech., elec.) $12 million. 
Client, Celotex Corp. 

{| SAC facilities at eight bases. (struc., 
civil, mech., elec.) $15 million. Client, 
Corps of Engineers, Detroit, Mich. 

| Engineering laboratory, East Lansing, 
Mich. (struc., civil, mech., elec.) $3 mil- 
lion. Client, Michigan State University. 
{| Detroit post office, over 1 million sq 
ft. (struc., civil, mech., elec.) $23 mil- 
lion. Client, U.S. Post Office Department. 


MINNESOTA 


Jos. V. Edeskuty & Associates 

Minneapolis, Minnesota 

1 5320-kw single shaft simple cycle gas 
turbine for combined cycle in steam 
plant, for municipal power plant, Austin, 
Minn. (struc., civil, mech., elec.) $960,- 
000 (est.) Client, Board of Water, Elec- 
tric, Gas & Power Commissioners, Austin. 


MISSOURI 


Edward W. Bilhorn 

St. Louis, Missouri 

{| Reconstruction of Robyn Road, plus 
storm sewer and maintenance of road- 
ways. (civil, mech.) $60,000. Client, 
City of Sunset Hills, Missouri. 


Butler & Associates 

Columbia, Missouri 

’ National Guard Armory, Lexington, Mo. 
14,500 sq ft, thin shell concrete, folded 
plate roof over drill hall, remaining roof 
system, 8-in. thick precast concrete slab 
panel. (struc., civil, mech., elec.) $169,- 
512. Client, National Guard Bureau. 

{ National Guard Armory, Fulton, Mo. 
14,940 sq ft, thin shell concrete, folded 
plate roof over drill hall, remaining roof 
system, 8-in. thick pre-cast concrete slab 
panels. (struc., civil, mech., elec.) $172,- 
161. Client, National Guard Bureau. 


NEW MEXICO 


J. L. Breese & Associates 
Santa Fe, New Mexico 
| Congregate Home. Living and dining 
facilities for retired Presbyterian minis- 
ters, Santa Fe, New Mexico. (mech.) 
$500,000 (est.) Client, Clark & Register. 


Tippett and Gee 
Abilene, Texas 
{ 16,500-kw steam power station addi- 
tion. (struc., civil, mech., elec.) $3.5 
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~Unveilin 9. ..U.S. HOLLOSHAFT motors 
YEARS AHEAD FOR YEARS TO COME! 





TOP COVER * 
is lightweight, 
easily removed 


=) TOP COWL 
motor remains 
protected during 
adjustment 


UNIQUE LOCK BAR @ 


holds shaft during . BEARING COVER 


protects bearing 


adjustment 
during pump 
adjustment 
LUBRISCOPE 
combined gauge and - LARGE AIR OPENING 
rapid oil fill reduces intake 


velocity 


PROTECTIVE GRILLE @ 
prevents entrance of 
leaves, papers, etc. 


PROVISION FOR 
STACKED BEARINGS 
extra heavy thrust 
easily obtained 


OIL CHANGE RECORD @ 
dial indicates date of 


last oil change _ASBESTOS-PROTECTED 


WINDINGS 
ndn-carbonizing 


asbestos extends life 
SEDIMENT SUMP 


collects grit particles 
for easy drain SOLID CAST 
ALUMINUM ROTOR 
with integral fan, 
provides indestructible 


structure 


SPLIT TYPE OUTLET @& 
BOX 

provides easy motor 
connection 





RODENT GUARD 
prevents damage due 
to entry of 

small animals 


NORMALIZED CASTINGS 
maintain accuracy 

of machining 
IMPROVED WINDING 
PROTECTION 

meets NEMA . 
type HU Weather-Protected 
Type | requirements 





Olt LUBRICATED 
7 TO 125 H.P 


All new! In Holloshaft Pump Motors, U.S. engineers introduce a new relationship between 

form and function, as well as many U.S. originated benefit features skillfully translating wishes 

and suggestions of pump users into practical motor construction. Rugged Holloshaft offers - 
weather protection exceeding NEMA Type I requirements— plus enduring, distinctive styling to 
harmonize with modern pump design. For years-ahead satisfaction, specify: 

“U.S. HOLLOSHAFT MOTORS’ 


P.O. BOX 2058, LOS ANGELES 54, CALIFORNIA 
OR MILFORD, CONNECTICUT 


FREE COLOR BROCHURE 

S. MAJOR MOTOR LINES INCLUDE OY sa ny 
U.S. MA LIN $ “PEEL 

1. Vertical Solid & Holloshaft, 2. Varidrive, 3. Totally-Enclosed, send for FREE Holloshaft 

4. Uniclosed, $. Syncrogear. Also, many other specie! motors. Bulletin, No. F-1953. 


NEW DATA - 


—on operating and safety controls 
for jobs involving liquid level or 
liquid flow 


This new book shows how McDonnell float-operated switches 
and valves, and flow switches, can be used to provide depend- 
able, economical control for a wide variety of applications. 

On hydro-pneumatic tanks, for example, or water chillers; 
with standby pumps and surge tanks; in water supply and pro- 
portioning systems. All in all there are 21 case studies in this 
book . . . and each one can suggest dozens of other specific 
applications. 

To learn a lot of answers to a lot of frequently-encountered 
liquid level and flow control problems get your free copy of this 
new Bulletin ERS-A. , 


MSDONNELL & MILLER, Inc. 
3500D N. Spaulding Ave., Chicago 18, Illinois 


> 


Send me a copy of your new Bulletin ERS-A: 
| “Special Applications of McDonnell Products” 


COMPANY 





ADDRESS 








CITY, ZONE, STATE 


BY. 
Mail to: McDonnell & Miller, Inc., 3500D N. Spaulding Ave., Chicago 18, III. 
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million. Client, Lea County Electric Co- 
operative, Lovington, New Mexico. 


NEW YORK 


James N. De Serio, P.E. 

Buffalo, New York 

 Ten-story dormitory building, Univer- 
sity of Buffalo, Buffalo, N.Y. (struc. ) 
$3.5 million. Client, James, Meadows and 
Howard, Architects. 


NORTH DAKOTA 


Foss & Company 

Moorhead, Minn. & Fargo, N.D. 
Sanitary sewerage system and sewage 
disposal lagoon. (struc., civil, mech., 
elec.) $100,000 (est.) Client, City Coun- 
cil, Wyndmere, N.D. 


OHIO 


Giffels and Rossetti 

Detroit, Michigan 

{Salt plant and mine shaft, Cleveland, 
Ohio (struc., civil, mech., elec.) $10 
million. Client, International Salt Co. 


Eugene Herzog & Associates 

Dayton, Ohio 

{Stable gaseous isotope separation fa- 
cility, Miamisburg, Ohio. (struc., civil, 
mech., elec.) $100,000. Client, Atomic 
Energy Commission, 


William Schuller 

Toledo, Ohio 

{| Nine-classroom addition to School for 
Sacred Heart of Jesus, Fremont, Ohio. 
(struc.) $114,000. Client, Schander & 
Martin, architects. 

{ Addition to St. Paul’s Lutheran Church, 
Maumee, Ohio. (struc.) $213,400. Cli- 
ent, Hahn & Hayes, architects. 
{Somerset Inn motel, Shaker Heights, 
Ohio. (struc.) $1.3 million. Client, H. F. 
Feldstein, architect. 


Charles L. Barber & Associates 

Toledo, Ohio 

{| Interstate relocation of U.S. Route 23, 
12.2 miles. (struc., civil, mech., elec.) 
$12 million (est.) Client, Ohio State 
Highway Department. 


W. |. Barrows & Associates 

Dayton, Ohio 

| 20,000 kw addition to municipal power 
plant at Piqua, Ohio. 875 psig, 915 F, 
215,000 pounds per hour steam genera- 
tor, hydrogen cooled turbine generator, 
four stages feedwater heating, demineral- 
ized makeup. Plant arranged to fire Ohio 
strip mine coal on traveling grate stoker. 
(struc., civil, mech.) $4,750,000. Client, 
City of Piqua. 


Verne M. Clarke Engineering Company 
Cleveland, Ohio 

f Maplecrest-South Park trunk sanitary 
sewer, Cuyahoga County, Ohio Improve- 
ment No. 230 in the Village of Brooklyn 
Heights, Ohio (struc., civil) $654,883.50. 
Client, Board of County Commissioners 
of Cuyahoga County, Ohio. aa 
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It’s what you can’t see that’s important ! 


PENN VENTILATOR’S TRULY 
LOW-CONTOUR DYNAFAN 


Cuts 50% off normal 
roof exhauster heights 





Gives greater stabil- 
ity, better balance, 


eliminates vibration Besst mete to & 


each particular service 
condition 


BEFORE 


These before and after job photographs 
illustrate how Penn’s LC Dynafan reduces 
roof exhauster heights and protects your 
job appearance. 


Advanced design and Fan wheels are sup- 
“floated” drive as- ported between sealed 
sembly appreciably ball bearings—mainte- 
cuts noise nance is minimized 


The highest quality and unobtrusive ap- 
pearance are yours when you use the 
Low-Contour Dynafan. Identical housing 
designs are available for both suppiy and 
relief units, also. The Penn Ventilator 
man in your area can give you complete 
details. Call him... today. 


AFTER 


On this job competitive units were installed 
and replaced by LC Dynafans. Protect your 


finished job t the time of de- 
pr agar cag = al A Leading Manufacturer of Powered and Gravity Roof Exhausters 
aati aie j and Accessory Equipment for over 25 years. 


ENN VENTILATOR CO., inc. 


GOODMAN & ALLEGHENY, Philadelphia 40, Pa. 
Representatives and Distributors in Principal Cities 
Charter member of AMCA 
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Steel bridge carrying US Route 22 over Bushkill Creek 
in the vicinity of Easton, Penna. 


John R. Dietz, Vice President, 

Earl D. Schwartz, Chief of Bridge Section, 

and W. H. Corddry, President, discussing an artist's 
rendering of a steel bridge over the Southwest 
Freeway in the District of Columbia. 








Steel enjoys wide use in short-span bridge design 


at Gannett, Fleming, Corddry & Carpenter, Inc., Consulting Engineers, Harrisburg, Penna. 


This firm has designed short-span steel bridges 
for many important highways. These include the 
Pennsylvania, New Jersey and West Virginia 
Turnpikes; the Connecticut Expressway; Garden 
State Parkway; Penn-Lincoln Parkway, Pitts- 
burgh; Schuylkill Expressway, Philadelphia; and 
Southwest Freeway, Washington, D. C. 


Normally, 70% of their short-span bridges are 
designed in steel. There are many good reasons 
for this, according to Mr. John R. Dietz, Vice 
President in charge of the highway and bridge 
division of the firm. 


Steel is a familiar material. There is a tre- 
mendous library of knowledge accumulated on 
steel and there are no unknown factors. This is 
important because the designer is looking for reli- 
able performance. 


Steel bridge carrying Route 22 over Route 309 near Allentown, Penna. 
Steel is versatile and available. It can be readily welded, flame-cut, riveted, bolted. 


Steel goes up in a hurry. Short spans must be 
constructed with least interference with traffic. 
The rapidity with which steel can be erected is a 
big advantage. 


Steel permits maximum headroom. Also mini- 
mum approach alteration, less dislocation of ex- 
isting buildings and roads and lower costs. 


Steel reduces costs. Lighter construction with 
steel reduces foundation costs and faster erection 
saves labor. New high-strength steels offer greater 
strength with less bulk. 


Steel production facilities have increased. 
The steel industry has greatly expanded its facili- 
ties for manufacture of structural shapes and 
plates. You can confidently design in steel—-the 
material you know best, and the material that 


offers you the most. USS is a registered trademark 


United States Stee! Corporation — Pittsburgh 
Columbia-Geneva Steel -- San Francisco 

Tennessee Coal & Iron—Fairfield, Alabama 

United States Stee! Supply — Stee! Service Centers 
United States Stee! Export Company 


United States Steel 


lee. 


a welded steel girder on an elevated pier., 





Mr. Dietz (left) and Mr. Schwartz uiscussing a model of 


SHUR-SITE 


TREADS 


... the best step for 


SAFETY 


Hendrick Shur-Site Treads have a 
non-slip surface that insures 
safety, making them the best 
choice for your stairs, ladders 
and fire-escapes. A heavy nosing 
bar provides reinforcement 
where the load is greatest. Shur- 
Site Treads are constructed by 
a pressure forming process, and 
so have no angle irons, bolts or 
rivets to collect dirt and refuse. 
Their 90% open area lets in 
plenty of light and air. 

Shur-Site Treads are available 
in standard sizes or in special 
widths and lengths. They are 
shipped ready to bolt directly to 
stair stringers. 


Hendrick 


MANUFACTURING COMPANY 
42 DUNDAFF STREET, CARBONDALE, PA. 


Sales Offices in Principal Cities 





It took seven months of wartime 
emergency work, with as many as 
8000 men on the job at one time, 
to clean up after the Great Bombay 
Explosion of April 14, 1944. Yet, 
scarcely a word was said about this 
disaster in the press, for there was 
a thick security blanket over all 
the news. This Bombay explosion 
was probably one of the greatest 
non-nuclear explosions in history. 
About 34,640 tons of shipping were 
lost to the allied cause, 10 of the 
25 ships in the Victoria Dock be- 
ing wrecked so completely that 
they were simply sold for scrap. It 
is estimated that there were 1376 
casualties, of which a known 233 
were killed. The true figures were 
undoubtedly much higher than this. 

What happened involved the SS 
Fort Stikine, a British ship built in 
Canada, and handed over to the 
British under lend lease. She was 
a single screw, coal burning vessel 
of 7142 tons gross, one of 26 iden- 
tical cargo ships built to a standard 
design. On February 24, 1944, the 
Fort Stikine sailed from England, 
around Gibralter, and to the Suez 
Canal as part of a convoy. She was 
carrying a dangerous cargo of ex- 
plosives, 1318 tons including shells, 
torpedoes, mines, and incendiary 
bombs. On top of that (quite 
literally) was a steel tank, welded 
closed, containing £ 1 million (at 
that time worth almost $5 million ) 
in gold bars. 

After sailing through the Red Sea 
and leaving the convoy, the Fort 
Stikine went to Karachi, where she 
unloaded a portion of her cargo, 


Books 


Parallel Reading for 


Consulting Engineers 


principally aircraft and other rela- 
tively innocent equipment. This 
was replaced with bales of cotton 
and dfums of oil, some of which 
were leaky. A more dangerous car- 
go could scarcely have been loaded, 
and in this condition the Fort 
Stikine left Karachi and sailed for 
Bombay, where she arrived on 
April 12. 

It was two days later, after a se- 
ries of mishaps, miscalculations, 
and mischance, that she blew up, 
not once but twice. The Fort 
Stikine was berthed in Victoria 
Dock surrounded by 24 other ves- 
sels. After the second blow-up, 
every one of these vessels was dam- 
aged to some extent and most were 
completely destroyed. The Jala- 
padema, the ship berthed next to 
the Fort Stikine, was blown up in- 
to the air, coming down with one 
end on top of a 50-ft high ware- 
house beside the docks. 

Flaming drums of oil and great 
ragged sheets of steel flew all over 
an area a mile in radius. Fires 
raged for days, and the hospitals 
were overcrowded for months. 

The full explanation of this ex- 
plosion is a fascinating one, and it 
is excellently told by John Ennis, 
a British newspaper man. Ennis 
writes professionally and tells a 
good story, but he has stretched 
this one out a bit more than it de- 
served. In his acknowledgements, 
he thanks, among others, a Mr. 
Eric Wright, who once said to him, 


. “It will make a_ book.” Perhaps, 


therefore, we should blame Mr. 
Wright rather than Ennis when we 
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EFFICIENCY 
IN A 

SEMICONDUCTOR 
RECTIFIER 


Today, in the electrochemical industry, 
the economy of the semiconductor rec- 
tifier as a source of d-c is scarcely dis- 
puted. Certain differences in efficiency, 
however, can produce significant differ- 
ences in the ultimate economy which 
the user may enjoy. For example, the 
I-T-E UNITRON semiconductor recti- 
fier incorporates unique design de- 
tails which aim specifically to boost 
efficiency. 


Voltage equalization— Variations in in- 
verse resistance of semiconductor cells are 
* normal. When cells are used in series, 
some method of inverse voltage equaliza- 
tion is required to prevent overworking 
of certain cells. Many seemingly obvious 
methods, such as using resistors or con- 
necting complete rectifiers in series, etc., 
are uneconomical as regards both operat- 
ing cost and space. For the UNITRON, 
I-T-E engineered a special circuit in which 
a small auxiliary transformer is used to 
maintain an equal inverse-voltage on all 
series cells without taking current from 
the system. This transformer, in fact, con- 
sumes no power. It needs no maintenance. 
And it makes possible the instant detec- 
tion of cell failures for timely replace- 
ment before an entire series of cells fails. 


Current equalization— Parallel connected 
cells will normally divide the total for- 
ward current unequally because of differ- 
ences in forward resistance. Therefore 
cells with the lowest forward drop will 
carry a disproportionately higher share 
of the total current. But the UNITRON’s 
unique current equalizer insures that all 
parallel cells will carry equal current, re- 
gardless of normal variations in forward 
resistance. The design is of the utmost 
simplicity, consisting entirely of iron lami- 
nations through which conductors from 
the parallel cells pass. There is nothing to 
fail or need service during the life of the 
rectifier. The action of this compact cur- 


rent equalizer materially extends cell life 
and keeps cell maintenance cost and 
downtime to a minimum. 


Random cell selection— The combination 
of forced voltage equalization for series 
cells and forced current equalization for 
parallel cells gives the I-T-E UNITRON 
virtual freedom from the effects of nor- 
mal variations in cell resistance. Users 
may select cells at random for any posi- 
tion. This eliminates the nuisance—and 
the expense—of coding cells for various 
positions. Yet at the same time you have 
greater assurance of long cell life, be- 
cause the overloading of individual cells 
is eliminated. 


Water cooling—Just in the cooling sys- 
tem alone, the I-T-E UNITRON saves 
money over other rectifiers. First, it costs 
so little to operate. Second, it takes little 
space. Third, it prolongs average cell life. 
It uses ordinary tap water . . . no coolant 
is more efficient than water or costs less. 
A purification system continually removes 
contaminants and free ions to protect 
the system from corrosion and prevent 
electrical leakage. Since it is a closed loop 
system, it cools each cell to the same 
temperature eliminating hot cells 
and premature failures. And it permits 
the changing of cells without disturbing 
the cooling system. This unique I-T-E 
UNITRON cooling system eliminates the 
need for power-eating blowers and space- 
eating ducts. Also it saves the cost of 
special coolants and spares personnel 
from the risk of skin irritation. 


All these design features of the I-T-E 
UNITRON add up to higher operating effi- 
ciency and lower operating cost. The 
UNITRON is available in any desired d-c 
voltage and current rating. It can be used 
in parallel with any other type of con- 
version equipment. Discover how you can 
“enefit from these advantages. Write I-T-E 
~ircuit Breaker Company, Transformer & 
Rectifier Division, 1900 Hamilton Street, 
Philadelphia 30, Pa. 


The |-T-E UNITRON Semiconductor Rectifier 
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Simplified schematic of voltage equalizer. When side A 
is conducting, voltage between C and B is equal to that 
between A and B (neglecting the small drop through the 
cells). The voltage divider secondary applies a voltage 
between C and Y which is half that between C and nd B. 
This divides the inverse voltage between the two non- 
conducting cells evenly. 








LOAD 


























The current equalizer. Adjacent conductors carrying cur- 
rent in opposite directions pass through overlapping 

in two secti of iron lami Transformer 
effect of laminations effectively equalizes currents be- 
tween neighboring conductors. 





Section of bus bar . . . showing how cooling water flows 
close to cells for efficient cooling. Bus bar can be as 
long as necessary to hold the number of required cells. 
No need to drain system to change cells. 


I-T-E CIRCUIT BREAKER COMPANY 
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sizes: 

20 to 600 HP steam boilers—to 250 psi 
hot water and HTW boilers 
oil—gas—combination 
oil/gas 


These features show why Continental 2-Pass Automatic Boilers 
are your best buy for process steam and heating services: 


® easier accessibility with hinged front door, davited rear door 


@ higher efficiency, longer life with balanced internal circulation 


® no separation baffles as required with ‘excess’ passes 
® compact design saves valuable space 
uniform heating of boiler surfaces 


more efficient combustion, maximum heat transfer with 
spinning gas technique 


simplified design eliminates need for highly skilled personnel 


The following Continental features give important savings and 
improved performance: forced draft, quiet operation, high 
quality steam, quick change dual fuel burner, easy installation. 


Get complete facts on why the Continental 2-Pass Boiler means 
real savings ir: operation, maintenance and first cost... Write 
today for new Bulletin BE 400. 


CONTINENTAL BOILER DIVISION 


BOILER ENGINEERING & SUPPLY CO., INC. 


Phoenixville, Pa. 
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find that the material does not quite 
make a book. 

As might be expected of a good 
newspaper man, Ennis writes best 
when describing actual occurrences 
and giving the story in a straight- 
forward manner. He fails when he 
attempts to establish moods, par- 
ticularly where he tries to build up 
interest by giving a full descrip- 
tion of the whereabouts and 
thoughts of many unrelated charac- 
ters just a few minutes before the 
explosion. This just is not his kind 
of writing. 

Despite these faults, which come 
about almost entirely from trying 
to make 182 pages of story out of 
120 pages of material, the book is 
well worth reading and is one no 
engineer could fail to enjoy. 

We have just one other com- 
plaint. It seems that Bombay was 
practically overrun with army 
(U. S. Army) photographers at the 
time of the explosion, and it is hard 
to believe that the eight photo- 
graphs published here are the best 
of their work.. One or two are fair- 
ly good, but generally, they are 
disappointing. 


Book Reviewed in This Issue 


The Great Bombay Explosion, by 
John Ennis; Duell, Sloan & Pearce, 
Inc., 19 W 40th St., N. Y.; $3.50. 


New Technical Books 


ALUMINUM CONSTRUCTION MANU- 
AL, published by the Aluminum 
Association, New York, N.Y.; $3.00. 
As a relative newcomer in the 
structural metals arena, alumi- 
num could not “wait out” a slow 
development of design data such 
as the evolutionary process which 
gave us today’s reference manuals 
tor the traditional structural metals. 
The development of aluminum al- 
loys of high strength, and the ever- 
improving competitive position of 
aluminum, have emphasized the 
need for a good comprehensive 
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MASSACHUSETTS 


GENERAL EXHAUST FANS 


SERVE 575 LEXINGTON AVE. 
NEW YORK CITY 








A typical Massachusetts installation! Eight very large 
power-fixed fans producing a total of more than 
410,000 cfm. Wheel diameters ranging from 33" to 60". 
Seven general exhaust fans with wheel diameters 
ranging from 1614"to 44" producing a total of 63,000 ph qt eer || 
cfm. We build BIG blowers for BIG installations. See if ane 


~ navenieit! ee 
your Massachusetts representative. 


WRITE FOR CATALOG TODAY! 


575 Lexington Ave. 


Sam Minskoff & Sons, Owners and Builders 





Cushman & Wakefield, Inc., Renting and Managing Agent 


Sylvan Bien & Robert L. Bien, Architects 








Sears & Kopf - John Anselmo Assoc., Consulting Engineers 


Raisler Corp., Heating, Ventilating & Air Conditioning Contractor 


PEERLESS ELECTRIC DIVISION TU MEaia H.K. PORTER COMPANY, INC. 


. MARKET ST. WARREN, OHIO 


PORTER SERVES INDUSTRY: with Rubber and Friction Products—THERMOID DIVISION ; Electrical Equipment—DELTA- 
STAR ELECTRIC DIVISION, NATIONAL ELECTRIC DIVISION, PEERLESS ELECTRIC DIVISION; Specialty 
Alloys—RIVERSIDE-ALLOY METAL DIVISION; Refractories—REFRACTORIES DIVISION; Electric Furnace Steel— 
CONNORS STEEL DIVISION, VULCAN-KIDD STEEL DIVISION; Fabricated Products—DISSTON DIVISION, 
FORGE AND FITTINGS DIVISION, LESCHEN WIRE ROPE DIVISION, MOULDINGS DIVISION, H. K. PORTER 
COMPANY de MEXICO, S. A., and in Canada, Refractories, ‘“‘Disston” Tools, ‘Federal’ Wire and Cable, “‘Nepcoduct” 
Systems—H. K. PORTER COMPANY (CANADA) LTD. 


Member of the Air Moving and Conditioning Association, Inc. 
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SOLIDS TO WASTE 


Crtmic ars 


—) RECTANGULAR 
CLARIFIER 
CLARIFICR 
CARRIAGE 
i] 


PLOCCULATING 
units 


AUTOMATIC 
AUTOMATIC BACKWASH 
SAND FILTER 


CARRIAGE 


FUTERED 
waTetr 
AUTOMATIC 
CLEAR whe BACKWASH BACKWASH FuTER 
ay SAND FILTER 
ruTeR 


-»efor COMPLETE WATER TREATMENT 


in Modular Construction 


A real “thirst quencher” for industrial and municipal water 
supplies is the Hardinge equipped water treatment plant— 
available in unit sizes of from 1 M.G.D. to 5 M.G.D. 


Can be furnished complete with automatic plant controls. 


Write for full details. 


FIARDI NGE 


COMPAN’Y, INCORPORATED 


YORK, PENNSYLVANIA + 240 ARCH ST. + Main Office and Works 
New York - Toronto - Chicago - Hibbing - Houston - Salt Lake City - San Francisco - Birmingham - Jacksonville Beach 
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volume of design data for the 
convenient use of designers, es- 
pecially those in the structural 
field. As an important forward 
step, therefore, the industry has 
published the first edition of what 
will undoubtedly become the 
standard reference for the use ‘of 
structural aluminum. The work was 
supervised by Dr. R. B. B. Moor- 
man, head of the Civil Engineer- 
ing Department of Brooklyn Poly- 
technic Institute where most of the 
required laboratory and computa- 
tion work was done. 

The Aluminum Association 
recognized that the production of 
a complete manual, including data 
for all usable aluminum alloys 
would take so much time that it 
would delay the broader use of 
aluminum which awaited the 
manual’s publication. Therefore, it 
was determined that the first edi- 
tion would be published as soon 
as the complete data for one of 
the most widely used alloys, 6061- 
T6, had been compiled. In addition, 
data on nine other alloys is pre- 
sented in such detail as will meet 
most structural needs. Succeeding 
editions will contain additional ma- 
terial now in work. 

As this fundamentally, a 
reterence work, contents are ar- 
ranged for convenience into the 
five following parts: 

{Data most frequently needed by 
structural engineers and estimators 
engaged in designing aluminum 
structures after the forces to be 
resisted have been determined, i.e., 
elements standard 
tolerances, and miscellaneous de- 
sign information. 

{ Dimensions, weights, and other 
data useful in preparing estimates 
and drawings that are not included 
in Part I of the manual. 
{Allowable Specifications (for Al- 
loys 6061-T6 and 2014-T6), and 
data on mechanical and other 
properties of aluminum structural 
alloys, plus miscellaneous design 
information. 

{Miscellaneous data which might 
prove useful to the designer, most 


of sections, 
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can save up to 40% on many 


pressure gauge applications 


Analyzed your gauge needs lately—how much 
gauge performance you're getting, compared to 
what you need and what you pay for? Perhaps 
it’s time for a closer look at United States Gauge 
with its line of 50,000 standard pressure gauges, 
plus specials (and all possible choices in case 
styles, sizes, materials and pressure ranges). 
For example, note how you can save up to 40% 
on premium gauges and still get premium per- 
formance with the USG A-Line (top, right). 
Note, too, how you can get the exact gauge for 
any need and cut waste of under - buying or 
“over-gauging” . . . from all the gauge lines 
available at this one source. Then check the 
USG distributor listed in your Yellow Pages. Or 
write direct for catalogs and name of your near- 


est distributor today. 





2000 3000 


Paying needless pramium prices for reliability? USG 
A-Line pressure gauges have premium construction, 
save up to 40% on premium prices. Meet A.S.A. Grade 
A standards, including 1% accuracy. Extra rugged, 
they are built to deliver longer under severe operating 
conditions, where you do not require the accuracy of 
Grade AA gauges, but where reliability and cost- 
cutting are “musts”. Wide choice of Bourdon tubes, 
case styles and sizes, pressure ranges, and movements. 
You must see the sturdy design and price to believe the 
value and performance. Models for general-purpose 
service, altitude, refrigeration, ammonia and hydraulic 
applications. Write for Catalog 305. 


Buying too much gauge for Getting all the accuracy 


your purpose? Save with 
volume-priced, precision- 
built USG Drawn Case 
Gauges for service where 
your gauge need calls for 
A.S.A. Grade B standards, 
including 2% accuracy. 
Write for Catalog 64A. 


you're paying for? You 
can’t buy more precision 
than with USG Test 
Gauges which meet or ex- 
ceed A.S.A. Grade AA 
standards, including accu- 
racy as high as 0.2 of 1%. 
Write for Catalog 400. 








® UNITED STATES GAUGE [=] 
Division of American Machine & Metals, Inc., Sellersville, Pa. He? 
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A basic “bread and butter” team 


AMP INCORPORATED 


General Offices: Harrisburg, Pennsylvania 
A-MP products and engineering assistance are available through subsidiary 


212 


bas. + 


5 Riegel SMe Belobo a 


Each A-MP terminal line and matching tool were de- 
signed to go together like bread and butter... and to 
be as basic to your electrical circuit termination program. 


Reliability and lowest cost also go together like bread 
and butter in this A-MP tool and terminal method. 
There are no hidden “‘caviar’’ costs or doubtful connec- 
tions. In fact, total installed cost is lower than any 
other terminal-attachment method, while the entire 
termination operation is mechanically quality-controlled 
to create the highest reliability in the finished product. 


In addition, AMP manufactures a more diversified line 
of termination products than any other firm in the 
world, ranging from top quality circuit terminals and 
splices to versatile multi-circuit units for the most com- 
plex electronic components. 


Here, truly, is a line that will earn its bread and butter 
in your plant day after day, year after year. 


Write for more information on this modern, low cost 
circuit termination method. 


companies in: Canada « England « France « Holland « Japan 





of which is not related, specifically, 
to aluminum. 

Although the present scope of the 
manual is admittedly limited, its 
utility should not be under- 
estimated. Meanwhile, use of the 
manual should serve to identify 
and develop changes (to increase 
its usefulness) which can be in- 
corporated, in future editions. 

For example, there might be a 
sharper separation of dimensioning 
data (for detailing) and design 
data. Some groupings of data (such 
as the tables dealing with toler- 
ances on pages 40 to 73) might 
lend themselves to reorganization 
and condensation without loss of 
usefulness. 

One area of information which | 
deserves attention in forthcoming 
editions is that dealing with de- 
sign for long-term sustained loads, 
such as data dealing with creep 
and shear lag. The dead _ loads 
common to building make such 
information important to the de- 
signer. Also, a section on welding 
would be a welcome addition. 

Engineers look forward to the 
time when the present dimensional 
information on rivets and bolts will 
be supplemented with complete de- 
sign data on high strength alumi- 
num bolts with hardened washers, 
and with well drawn lines of de- 
marcation to indicate the service 
area where the use of steel bolts 
would be advisable. 

Another area that could be em- 
phasized more is the standardiza- 
tion of finishes and of finish desig- 
nations. With today’s trend toward 
exposing structural members and 
actually using them for aesthetic 
effect, the designer’s work would 
be simplified. And it must be add- 
ed that the present lack of reason- 
able uniformity seems unnecessarily 
confusing. 

In general, however, the manual 
is a valuable and sorely needed 
reference for the structural engi- 
neer. It should stimulate the use 
of aluminum in those areas of 
structural design where its proper- 
ties are particularly adaptable. An 
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RULWOUL 
DATE VALVE 


THE R. D. WOOD GATE VALVE... 
DESIGNED TO BE 
BURIED AND FORGOTTEN 
@ So simple and sturdy that it lasts 
for generations 


@ Always ready to operate when 
needed 


@ Only 3 moving parts—the spreader 
and two discs 


Available with conventional or ‘‘O”’ ring packings 


Lid btobbb bbb bbbbbbbdbb bleed 


Conforming to AWWA specifications 


R. D. WOOD COMPANY 


Public Ledger Building, Independence Square 
Philadelphia 5, Pa. 


Manufacturers of Mathews Hydrants and ‘‘Sand-Spun’’ Pipe 
(centrifugally cast in sand molds) 
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This Self-Contained 
Fluid Cooling System 


..- gives most 
accurate temperature 
control 


Applied in cooling industrial machines 
Of processes to temperatures approach- 
ing the ambient wet-bulb, the NIAGARA 
Aero HEAT EXCHANGER is independ- 
ent of any more than a nominal water 
supply or disposal. The coolant system is 
a closed one, free from dirt and mainte- 
nance troubles. 

Heat is removed from your process at 
the rate of input, giving you precisely the 
temperature you require and assuring the 
quality of your product. Heat may be 
added to prevent freezing in winter or 


for better control in a warm-up period. 
Liquids or gases are cooled with equal 
effectiveness. 

Heat is rejected outdoors. Only the 
little water evaporated on the cooling 
coils in the air stream, or discharged to 
prevent hardness build-up, is consumed. 

Niagara sectional construction saves 
you much installation and upkeep ex- 
pense, gives full access to all interior parts 
and piping. Your equipment always 
gives you full capacity and “new plant” 
efficiency. 


Write for Niagara Bulletin No. 132 for complete information 


NIAGARA BLOWER COMPANY 
Dept. CO-12, 405 Lexington Ave., New York 17,N.Y. 
District Engineers in Principal Cities of U. S. and Canada 





WELDED STEEL GRATING 


grating with the 


hexagonal cross bars’’ 


Cross bars pressure welded to main bars, can't come loose. 


Gives you rugged one-piece grating that's safe, lasts longer, is 
easy to install, makes a neat looking job. To get the best in 


steel grating, specify Gary. 


Available in Standard Mesh, Close Mesh and Sidewalk Mesh. 
Also in stainless. Catalog 14-R gives complete engineering data. 


ROCKWELL 


ROCKWELL-STANDARD CORPORATION 


GRATING DIVISION 


STANDARD 


4015 East Seventh Ave. + 


Gary, Indiana 





excellent beginning has been made, 

and future editions should show 
steady improvement. 

M. J. Horsch 

Giffels and Rossetti 


ALGEBRAIC THEORIES, by Leonard 
E. Dickson, ($1.50); A TREATISE ON 
ALGEBRAIC PLANE Curves, by Julian 
Lowell Coolidge, ($2.45); AN ELE- 
MENTARY TREATISE ON FOURIER 
Series, by William Edward Byerly, 
($1.75); and THE THEory or Num- 
BERS AND DIOPHANTINE ANALYSIS 
(one volume), by Robert Car- 
michael, ($1.35); Dover Publica- 
tions, Inc., N. Y. These are four 
new titles in the publisher's well 
known series of mathematical re- 
prints in paperback form. All are 
the work of American mathemati- 
cians writing in the “Golden Age” 
of American mathematical achieve- 
ment around the turn of the cen- 
tury. There was produced at that 
time a body of mathematical litera- 
ture which has since come to be 
highly regarded as one of our con- 
tributions to pure science. Dover 
Publications claim that over 20 per- 
cent of their sales of these “classics” 
are to overseas buyers. 


Nomocrapny, by Alexander S. Lev- 
ens; John Wiley & Sons, Inc., N. Y.; 
$8.50. A nomogram is a graphic or 
pictorial presentation of a problem 
and its solution. Among the many 
fields to which this convenient tool 
may be applied are: electronics, 
statistics, ballistics, radioactivity, 
structures, heat transfer . . . in fact 
almost every area where consult- 
ants concern themselves. 

In addition to the well known 
alignment charts which made the 
first edition so popular, this second 
edition contains three completely 
new chapters covering: circular 
nomograms, projective transforma- 
tions, and the relationship between 
concurrency and alignment nomo- 
grams. Other new material includes 
nomograms for four variables with- 
out the need of a turning axis, and 
more extensive treatment of the use 
of determinants. = 
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Announcing a major breakthrough in computer programming. 


If you’ve learned algebra, you can learn LGP-30 programming 


in just one day with 





The simplest, most economical compiling routine 
yet developed, ACT 1 now joins with the powerful 
Royal Precision LGP-30 to give you an unbeatable 
combination — low-cost, versatile general purpose 
electronic computation and programming. 


With only a basic knowledge of mathematics, 
you can teach yourself ACT 1 in a single day. You 
can then submit any problem to the computer in 
simple algebraic form. 


ACT 1 translates from a language you know into 
the machine language of the LGP-30. ACT 1 need 
not remain in the LGP-30 at compute time—giving 
you the entire computer memory (4096 words) for 


Electronic Digital Computer 


useful calculation. Both compiling and computing 
times are very rapid. Because the machine language 
program is punched on tape, it can be automatically 
brought into the computer whenever required. 


Capable of compiling a fixed and/or floating 
point program for the LGP-30, ACT 1 vastly re- 
duces programming time, gives you final solutions 
faster than ever! It is by all odds the simplest com- 
piler to learn and to use. 


We will be happy to send you the ACT 1 compil- 
ing routine free of charge. Write today to Royal 
McBee Corporation, Data Processing Division, Port 
Chester, New York. 


~ Royal Precision Corporation 


Royal Precision is jointly owned by the Royal McBee and General Precision Equipment Corpo- 
rations. LGP-30 sales and service are available coast-to-coast, in Canada and abroad through 
Royal McBee Data Processing offices. For complete information on the LGP-30 write 
ROYAL McBEE CORPORATION, data processing division, Port Chester, New York 
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EXECUTIVES... 
“site-see”’ 


INDUSTRIAL COLORADO 


.. Fight 
at 
your 
desk! 


@ Discover how your company can profit 
positively in Colorado. 

Learn why Colorado has become “‘the 
State that more than meets your site 
requirements. 

@ Examine the documented facts on Colo- 
rado’s great wealth of Manpower, Ma- 
terials, Markets. 

@ See why Pleasant Living, a product of 
Colorado’s magic climate, is such a 
valuable bonus to industry. 

This revised-to-the-minute 9-booklet port- 

folio, ‘‘Industrial Colorado,'’ presents an 

informative, concise analysis of the op- 
te awaiting new and expanding 
ndustry in Colorado. 


WRITE FOR YOUR COPY TODAY! 


EGororavo 


DEPARTMENT OF DEVELOPMENT 
62 STATE CAPITOL BLDG., DENVER 2, COLO. 
Your inquiry will be held in strictest confidence. 


WATERSTOPS 


FOR MASONRY CONSTRUCTION JOINTS 





ad 


RUBBER or VINYL 


Williams Efficiency Waterstops are made 
from Natural Rubber Stock, and designed 
for maximum effectiveness in any type of 
cast-in-place construction joint. They will 
bend around corners— will not crack or tear 
from shear action. Tensile Test: 3990 Ibs.; 
Elongation Test: 650%. Available in rolls 
up to 80 feet in length. Field splicing is 
simple. Williams Waterstops can also be 
furnished in Vinyl or Neoprene for indus- 
trial uses where resistance to oil and other 
injurious wastes is desirable. These highly 
effective W aterstops are now in use in hun- 
dreds of industrial plants, commercial and 
public buildings throughout the country. 


See Sweet's, or Write for Information. 


WILLIAMS 
EQUIPMENT and SUPPLY. CO. 


456 W. Eight Mile Rd., Hazel Park, Mich 





Nov. 29-Dec. 4. American Society of 
Mechanical Engineers; Annual Meet- 
ing, Chalfonte Haddon Hall, Atlantic 
City, New Jersey. 


Dec. 1-4. National Warm Air Heat- 
ing and Air Conditioning Association; 
Committee Meetings and Annual Con- 
vention, Chase Hotel, St. Louis, Mo. 


Dec. 2. American Institute of Consult- 
ing Engineers; Luncheon Meeting, 
Engineers Club, New York, N. Y. 


Dec. 6-9. American Institute of Chemi- 
cal Engineers; Sheraton Palace Hotel, 
San Francisco, California. 


Jan. 6. American Institute of Consult- 
ing Engineers; Luncheon Meeting, 
Engineers Club, New York, N. Y. 


Jan. 23-26. Consulting Engineers As- 
sociation of California; Annual Meet- 
ing, Ojai Valley Inn, San Francisco, 
California. 


Jan. 31-Feb. 5. American Institute of 
Electrical Engineers; Winter General 
Meeting, New York, N. Y. 


Feb. 1-4. American Society of Heat- 
ing Refrigerating and Air-Condition- 
ing Engineers; 2nd Southwest Heat- 
ing & Air-Conditioning Exposition 
(Memorial Auditorium) and Semi- 
annual Meeting (Baker and Adolphus 
Hotels), Dallas, Texas, 


Feb. 3. American Institute of Consult- 
ing Engineers; Luncheon Meeting, 
Engineers Club, New York, N. Y. 


Feb. 9. Association of Consulting 
Chemists & Chemical Engineers, Inc.; 
Luncheon Meeting, Hotel Shelburne, 
New York, N. Y. 


Consulting 


Engineers 


Calendar 


Feb. 18-20. National Society of Pro- 
fessional Engineers; Winter Meeting, 
Broadview Hotel, Wichita, Kans. 


Feb. 21-24. American Institute of 
Chemical Engineers; National Meet- 
ing, Hotel Biltmore, Atlanta, Ga. 


March 6-9, American Society of Me- 
chanical Engineers; Gas Turbine Pow- 
er and Hydraulic Conference, Rice 
Hotel, Houston, Texas. 


March 14-17. American Concrete In- 
stitute; 56th Annual Convention and 
Exhibit, Commodore Hotel, New 


York, N. Y. 


March 15-17. National Association of 
Corrosion Engineers; 1960 Corrosion 
Show and Annual Conference, Dallas, 
Texas. 


March 23-26. Electrical Maintenance 
Engineers Association of Southern 
California; Electrical Industry Show 
and Lighting Exposition, Shrine Ex- 
position Hall, Los Angeles, Calif. 


April 3-8. Engineers Joint Council and 
Instrument Society of America; Sixth 
Nuclear Congress, New York, N.Y. 


April 19. Association of Consulting 
Chemists & Chemical Engineers, Inc.; 
Dinner Meeting, Hotel Shelburne, 
New York, N. Y. 


April 19-21. Building Research Insti- 
tute; Spring Conference, Statler Hil- 
ton Hotel, New York, N, Y. 


April 27-30. Western Air Conditioning 
Industries Association; 3rd Western 
Air Conditioning, Heating, & Refriger- 
ation Exhibit & Conference, Shrine Ex- 
position Hall, Los Angeles, Calif. 
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Mineral Insulated 
(MI) Cable for hazardous areas 


Compact « easily installed « economical « fireproof * no vapor passage through- 
out the cable run « perfect for instrumentation. 

This 600 volt complete wiring system is unique not only in its construction 
but in its variety of applications. Composed of from 1 to 7 copper conductors, 
refractory mineral insulation, and encased in a seamless gas and water-tight 
copper tube, the system is UL listed for hazardous areas. The solid construction 
of MI cable and simply applied fittings utilizing a standard pipe thread, elimi- 
nate seal-off fittings of the conduit type. The completely inorganic construction 
of General Cable’s MI allows for continuous operation at 250°C. 

Ask any General Cable Authorized Distributor or your General Cable Rep- 
resentative—at any one of the 65 General Cable offices coast-to-coast—to pin- 
point actual installations of Type MI. For a free copy of the new 12- whi cle 
MI Catalog, just write Dept. CE-12. mates 
General Cable Corporation, 730 Third 
Avenue, New York 17, N. Y. Offices and 
Distributing Centers Coast-to-Coast. 

MI, shown here supported on trays, 
supplies the power to all motors and 
other control points for the drying 
ovens at a large petrochemical plant. 


General Cable Corporation 


Manufacturers of MI cable since 1946 *« Mineral Insulated Wire Division 
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for 
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Section 2300 volt Oil Circuit Breakers 


13,800 volt & 2300 volt Cable Loft over 
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Anather Rao Achicuement / 


Kraft Division Charleston, South Carolina, Mill—West Virginia Pulp and Paper Company 


h_ electrical tracting job presents its own unique 
problems. This project called for the modernization of 
plant, and the correction of continuing electrical power 
failures due to corrosion and other factors which were 
causing a large drop in production. An engineering study 
was made by us of the entire electrical power and distri- 

vosern w.nao bution system. Precision operation was effected by the 
Presisentarounser design and construction of centralized power control sta- 
tions. These were housed in chambers filled with purified air under pres- 
sure—a forerunner of existing air conditioning methods. Protective equip- 
ment and circuitry was installed. Cable specifications were rewritten 
which extended the corrosion-resistant qualities and life of the cables. A 
shift to a 13.2 kv power distribution system was initiated and the existing 
2300 v equipment was redesigned to tie-in to this new system. 

This work was accomplished without interruption of normal plant 
operation, and has resulted in successful operation and efficient produc- 
tion over the past 14 years. This work was also performed in other plants 
of the same company with equally successful results. It may be noted 
that many of the practices developed and employed then in making these 
changes and in combating corrosion are now standard in the industry. 

We cordially invite your inquiries regarding your electrical construc- 


tion problems. 
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Air Conditioning 
How We Air Condition Europe’s Skyscrapers, Or- 
esto Jelo and Piero Palatresi, p92, Aug. 
More Light With Less Heat, Ernest F. Siegel, p- 
114, Nov. 


Teach Your Staff How to Select Cooling Coils, Don- 
ald E. McLeod, p96, Sept. 
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prise, Hunter R. Hughes, p96, Aug. 
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Atoms in Action (Concerning George Charles de 
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An Engineer Looks Under Iran’s Giant Anthills, 
Richard D. Harza, p106, April. 
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Fresh Water From Sewage, David Levy and Vin- 
cent J. Calise, p100, Jan. 

How Water Witching Works, Evon Z. Vogt and 
Ray Hyman, p136, May. 

Radar Joins the Survey Party, Floyd W. Hough, 
p118, April. 

Under the Thames to Wapping, F. C. Livingstone, 
p134, Nov. 
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Specifications — Who Writes Them; How They Are 
Written, Staff, p108, Aug. 


Concrete Construction 


Concrete Construction in Ancient Rome, Giorgio 
Pellegrini and Emanuele F. Radogna, p82, Feb. 
Designing Flat Plates and Slabs, E. Vernon Konkel, 
p110, Nov. 

We Study Stresses With Polarized Light, Hans 
Walter, p122, May. 


Corrosion 


Pipe in Concrete Need Not Corrode, A. W. Pea- 
body, p104, March. 

Specify Low Alloy Steel for Bridges, W. D. Moger- 
man, p96, Oct. 
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at the new 


National Bank 
of Detroit 


main office... 


Se SR SSN RI 


The under-window model, with 45° inlets and 
top discharge air delivery, produces the same 
draftless air flow pattern characteristic of all 
Kno-Draft equipment. The air moves upward 
along the window and out under the ceiling, 
effectively conditioning an area ap- 
proximately 25 feet from the outside wall. 
Helical spring hot and cold air dampers in 
each unit ensure proper air mixing...and 
full heating and cooling is achieved because 
dampers close with less than 2% leakage. 


On the main banking floor a grid of alumi- 
num, gold anodized, hexagonal cell lighting 
diffusers hangs approximately 20” below the 
ceiling proper, hiding ceiling-mounted light- 
ing channels. Ducts running through a piping 
space above the ceiling introduce air through 
Kno-Draft adjustable ceiling air diffusers, 
all of which enable easy adjustment of air 
pattern, 


COMO .. for Conctant Comfort Conititions 


CONNOR ENGINEERING CORPORATION 


KNO-DRAFT air diffusers and high 
velocity valve attenuators provide 
constant comfort conditions 


At the beautiful new headquarters of National Bank of Detroit, 

the combination of precisely engineered Kno-Draft dual duct 

high velocity valve attenuators and adjustable air diffusers provides 
a 500,000 sq. ft. interior with constant comfort. 

The dual hot and cold high velocity air distribution system includes 
nearly 300 overhead and more than 700 under-window attenuators. 
These units accurately mix, proportion, and diffuse the air to 

the building’s various rooms at precisely the desired volume and 
temperature. Kno-Draft attenuating and air diffusion equipment was 
selected because it responds most rapidly to changing loads. . . 
most suitably serves the wide variety of comfort demands of occupants 
in private offices . . . and sharply reduces operational costs. 

The Connor Engineering Corporation is justly proud that Kno-Draft 
equipment was chosen for this leading Detroit building—an 
endorsement of Connor experience and performance. Numerous 
Kno-Draft dual duct diffusion models are available. One of these is 
engineered for your next building. 


Request Bulletin K-33-A for complete information. 


CONNOR 


~~ 1 no-draft: 





DANBURY @ CONNECTICUT 
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ELECTRIC MOTORS...THE CHOICE 
OF LEADERS IN INDUSTRY 


St. Joseph 

Tower for Power 
COOLS 28,000 
GALLONS OF 
WATER PER MINUTE 


75 hp Wagner Type EP Motors drive the four 
22-foot fans in this St. Joseph Light and Power 
Company's cooling tower. 





i — 


——- & ” — = 


This Marley Double-Flow 4-cell cooling tower, at 


these requirements. All vital parts are totally-enclosed 
St. Joseph Light and Power Company, cools water at for extra protection against fumes, dust and moisture 
the rate of 28,000 gallons per minute to get more ...and the frames, endplates and conduit box are 
kilowatts from steam. made of heavy cast iron for extra protection against 


; aakt high humidity and corrosion. 
Driving 22-foot cooling tower fans is a job for rugged 


motors—motors that must operate without attention These versatile standard aaranaghimendinenaed tees 
, requirements for motor drives that must operate under 
month after month, completely exposed to all kinds of eit ; ; : 
2 ve) adverse conditions. They are available in ratings through 
weather and to constant high humidity, the number 


: é . eis 500 hp. Call your nearby Wagner field engineer, or 
one cause of motor failure in cooling tower applications. write for Bulletin MU-224 (Covers standard and 
The Wagner Type EP Motors used on this tower meet _—_ explosion-proof totally-enclosed fan-cooled motors). 


BRANCHES AND DISTRIBUTORS IN ALL PRINCIPAL CITIES 


Wagner Electric Corporation 


6431 PLYMOUTH AVENUE, ST. LOUIS 14, MISSOURI 
SERVING 2 GREAT GROWTH 


WMS59-5 
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The, James Kip Finch, p94, June. 

Samuel Smiles — The Engineers’ Alger, Dr. Thomas 
P. Hughes, p114, May. 

Sextus Julius Frontinus’ De Aquis, James Kip Finch, 
p102, Oct. 

Sketchbook of Villard de Honnecourt, The, James 
Kip Finch, p104, Nov. 

Under the Thames to Wapping, F. C. Livingstone, 
p134, Nov. 

Vitruvius’ De architectura, James Kip Finch, p130, 
Sept. 


Hydraulic Engineering 


Some Neglected Design Problems of Circulating 
Water Systems, R. T. Richards, p94, July. 


1 


Insurance 


Careful Comparison of Professional Liability Poli- 
cies, Helen Keller, p120, Jan. 


Instruments & Controls 


Hospital Engineering (Electrical ), Staff, p118, Sept. 
New Approach to Dialysis, Louis J. Guarino, P. E. 
and John R. Guarino, M.D., p98, March. 

Radar Joins the Survey Party, Floyd W. Hough, 
p118, April. 

Systems to Consider When Specifying Movable 
Bridge Controls, Trygue Maseng, p112, Oct. 

We Study Stresses With Polarized Light, Hans 
Walter, p122, May. 


§ 


Legal Matters 


Legal Aspect (The Law of Real Property: Boundary 
Disputes), Melvin Nord, p52, Sept. 

Legal Aspect (The Law of Real Property: Bridges ), 
Melvin Nord, p71, Aug. 

Legal Aspect (The Law of Real Property: Con- 
demnation Proceedings), Melvin Nord, p100, Nov. 
Legal Aspect (The Law of Real Property: Dedi- 
cation of Land), Melvin Nord, p39, June. 


Legal Aspect (The Law of Real Property: Eminent 
Domain), Melvin Nord, p54, Oct. 

Legal Aspect (The Law of Real Property: High- 
ways, Melvin Nord, p69, July. 

Legal Aspect (The Law of Real Property: Land 
Contracts ), Melvin Nord, p56, May. 

Legal Aspect (The Law of Real Property: Liens), 
Melvin Nord, p86, March. 

Legal Aspect (The Law of Real Property: Mineral 
Rights), Melvin Nord, p26, Jan. 

Legal Aspect (The Law of Real Property: Mort- 
gages), Melvin Nord, p50, April. 

Legal Aspect (The Law of Real Property: Oil and 
Gas Rights), Melvin Nord, p26, Feb. 

Legal Aspect (The Law of Real Property: Urban 
Redevelopment & City Planning), Melvin Nord, 
p46, Dec. 


M 


Mechanical Engineering 


Dome Structures, Staff, p89, Dec. 

Hospital Engineering (Mechanical), Staff, p107, 
Sept. 

How We Air Condition Europe’s Skyscrapers, 
Oresto Jelo and Piero Palatresi, p92, Aug. 

More Light With Less Heat, E. F. Siegel, p114, Nov. 
Proper Approach to Freight Elevator Design, The, 
Gustav B. Gusrae, p128, May. 

Teach Your Staff How to Select Cooling Coils, 
Donald E. McLeod, p96, Sept. 

Where To Use a Curtain of Air, Walter Norton, 
p108, March. 


O 


Office Operation 


Burns & McDonnell Builds a New Office, R. G. Kin- 
caid, p106, July. 

Can You Account for the Top Men’s Time?, William 
W. Moore and Richard C. McGowan, p92, Jan. 
Forrest and Cotton Decorate A Downtown Engi- 
neering Office, Lucile Ayres Payne, p113, Aug. 
How We Handle Inquiries From Prospective Cli- 
ents, Clifford E. Evanson and J. Richard Mota, 
pl08, Oct. 

Office Building Designed for Engineers, p106, Feb. 
Organization Problems in a Consulting Firm, David 
L. Narver Jr., p106, Jan. 

Referencing Technical Information, Daniel I. Wein- 
berg, p124, Dec. 

Small Computers for Small Firms, William A. 
Briggs, p116, Feb. 

We Put Our Records & Drawings On Microfilm, 
Charles George Schneider, p114, Jan. 

When to Join a Joint Venture, Ralph S. Torgerson, 
p122, Oct. 
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Announcing... 
Ozalid’s new 30-inch 


Now you can have a compact table-top whiteprinter with “big 
machine” features at a slim-budget price. And you can enjoy the 
convenience of on-the-spot printmaking round the clock. Make 
all the prints you need, inexpensively and without delay. There’s 
no make-ready or cleanup... anyone can learn to use the 100 
in minutes. Check these important features: 





¢ Makes prints up to 30” wide by any length 

© Front and rear print stacking 

© Simple dry-developing system 

© Easy turn-on, turn-off controls 

© Smooth-running electronic drive with speeds up to 14 fpm 
© Hook-on tracing receiving tray (optional at extra cost) 


Ozalid, Dept. TT-12, Johnson City, N. Y. 


Please send me free descriptive bro- 
chure on the new Streamlin.- 100. 


And the versatile Streamliner 100 handles the whole range of 
Ozalid sensitized materials . . . lets you turn out gum-backed 
labels, photographs, cloth maps, or color transparencies! Company 


Name 








For complete details on the new Streamliner 100, mail coupon today! Position 


OZALI o- 


Division of General Aniline & Film Corporation 
In Canada: Hughes-Owens Co., Ltd., Montreal 














DECEMBER 1959 





Plant Site 


Engineering Geology Evaluation — For Preliminary 
Planning & Site Selection, A. H. Nicol, p118, June. 


Power 


An Economic Investigation . . . The Gas Turbine- 
Steam Turbine Cycle, 1. Gabel, p86, Aug. 
Justifying Service Facilities For Tax-Supported In- 
stitutions, Gordon W. Neal, p120, Nov. 

Some Neglected Design Problems of Circulating 
Water Systems, R. T. Richards, p94, July. 
Professional 

Can Consultants Profit From Profit Sharing, Arthur 
L. Spaet, p110, April. 

Can You Account for the Top Men’s Time?, Wil- 
liam W. Moore and Richard C. McGowan, p92, Jan. 
Care:.i Comparison of Professional Liability Poli- 
cies, Helen Keller, p120, Jan. 

Consulting Engineer's Economic Outlook, Dr. Jules 
Backman, p94, June. 

Get the Graduate That Fits the Firm, Chester W. 
Lyon, p136, July. 

How We Handle Inquiries from Prospective Clients, 
Clifford E. Evanson and J. Richard Mota, p108, Oct. 
How You Can Negotiate With the Navy, Captain 
Joseph A. McHenry, p122, March. 

Portrait of the Profession — 1959, Staff, p88, Jan. 
Portrait of the Profession — 1959, Part 2, Fees and 
Finance, Staff, p88, Feb. 

Organization Problems in a Consulting Firm, David 
L. Narver, Jr., p106, Jan. 

What's Wrong With Consulting Engineers?, Staff, 
p80, June. 

When to Join a Joint Venture, Ralph S. Torgerson, 
p122, Oct. 

Who Does What?, Milton Tucker, p104, Aug. 


Project Coordination 


Engineering Is More Than Design — On Shopping 
Center Projects, Arthur M. Sells II, p104, June. 
Proper Design Takes Planning, Perry Coke Smith, 
p102, May. 

Who Does What?, Milton Tucker, p104, Aug. 


Project Reports 
Dome Structures, Staff, p89, Dec. 
Hospital Engineering, Staff, p99, Sept. 


S 
Sanitary Engineering 
Design Problems For Consultants — Arctic Water 


Supply and Sewage Disposal, Stephen D. Teetor & 
Stanley Rosanoff, p90, June. 


Soils Mechanics 


Controlling Vibration With Soil Stabilization, J. F. 
Wiss, J. A. Zurbrigen, J. P. Gnaedinger, p126, Nov. 
Engineering Geology Evaluation — For Preliminary 
Planning Site Selection, A. H. Nicol, p118, June. 


Specifications 

How to Set Up a Master Specification, Hugh C. 
Carter, p130, Nov. 

Specifications — Who Writes Them; How They Are 
Written, Staff, p108, Aug. 


Structural Engineering 


Concrete Construction in Ancient Rome, Giorgio 
Pellegrini and Emanvele, F. Radogna, p82, Feb. 
Designing Flat Plates and Slabs, E. Vernon Konkel, 
p1l0, Nov. 

Designing Short Span Bridges, Harold F. Sommer- 
schield, p102, Feb. 

Dome Structures, Staff, p89, Dec. 

Hospital Engineering (Structural), Staff, p102, Sept. 
Specify Low Alloy Steel for Bridges, W. D. Moger- 
man, p96, Oct. 

Steel Price Code Leaves Opening For Price Dis- 
putes, Greer W. Ferver, p112, July. 

Under the Thames to Wapping, F. C. Livingstone, 
p134, Nov. 

We Study Stresses With Polarized Light, Hans 
Walter, p122, May. 


Survey of the Profession 


Portrait of the Profession — 1959, Staff, p88, Jan. 
Portrait of the Profession — 1959, Part 2, Fees and 
Finance, Staff, p88, Feb. 


Transportation 

Mass Rapid Transit To Serve the Super Cities, 
Irvan F. Mendenhall, p92, March. 

Proper Approach to Freight Elevator Design, The, 
Gustav B. Gusrae, p128, May. 


W 


Water Supply & Waste Disposal 


An Engineer Looks Under Iran’s Giant Anthills, 
Richard D. Harza, p106, April. 

Design Problems For Consultants — Arctic Water 
Supply and Sewage Disposal, Stephen D. Teetor & 
Stanley Rosanoff, p90, June. 

Fresh Water From Sewage, David Levy and Vin- 
cent J. Calise, p100, Jan. 

How Water Witching Works, Evon Z. Vogt and 
Ray Hyman, p136, May. 

Sextus Julius Frontinus’ De Aquis, James Kip Finch, 
p102, Oct. —_ 
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MOLOY conour ano es 


battle corrosion...last longer ] 


Specify Yoloy (nickel-copper low alloy) steel conduit 
to handle applications where greater strength, 
corrosion-resistance, and weldability are required. 


Yoloy Conduit should be specified for elec- 
trical installations where corrosion is expected 
to be more severe than normal. Research 
has proved Yoloy resists corrosion 4 times 
longer than carbon steel in marine and in- 
dustrial atmospheres. 

Yoloy steels have proved highly resistant to 
corrosion in oil fields, coal mines, railroad cars, 
motor trucks and highway construction equip- 
ment for over a quarter-century. Long-time 
tests and actual installations have proved that 
Yoloy pipe lowers costs when used for salt 
water lines, oil wells, industrial installations 
and corrosive soils. 

Corrosion studies conducted for 14 years in 
13 different soils show that Yoloy has 19% 
less pitting and 36% less weight loss than 
carbon steel—and 10% less pitting and 23% 
less weight loss than wrought iron. This 
proved corrosion resistance greatly lengthens 
the life of coatings— galvanized or enameled — 
on Yoloy Conduit. 

Check with your Youngstown Representa- 
tive and get the complete story on how Yoloy 
Conduit and E.M.T. can easily meet your 
most exacting job specifications. 

The Youngstown Sheet and Tube Company, 
Youngstown, O. Carbon, Alloy and Yoloy Steel. 


Send for free technical 
bulletin on Youngstown 
Yoloy Conduit and E.M.T. 


Atmospheric corro- 
sion tests held off the 
coast of New Jersey 
revealed Yoloy steel 
will last four times : 


longer than open- YOLOY STEEL 
hearth iron. 


Yo uU rn Lo | stow re SSCHSSSeeeeeesceceeeeeeeeeeeeeseesces 
Expected life increase 


of Yoloy steel over car- CARBON STEEL PIPE 


bon and wrought iron 


incorrosive soils. Stud- 

ies were conducted WROUGHT IRON PIPE 
over a 14-year period 

in 13 different soils. YOLOY PIPE 





Amvit vitRiFiED CLAY LINER PLATES 
protect concrete structures from disintegration 


CLAY LINER PLATES ARE 
UNAFFECTED BY EROSION, ABRASION 
OR CORROSIVE ACIDS OR GASES 


For complete protection of concrete pipe sewers, industrial 
sewers, acid vats, sewage treatment tanks, neutralizing 
baths, culverts, retaining walls, and bridges use Amvit 
clay liner plates for these five big reasons: 


1, RESISTS ACID ATTACK — Amvit Liner plates are specially 
manufactured to meet all application requirements which 
entail resistance to acids, alkalies, and chemical reaction. 
They are made of the same high grade clays that go into 
famous Amvit sewer pipe. They are formed, dried, and 
vitrified to obtain clay pipe density and hardness. 


2. PREVENTS ABRASION — Amvit Liner plates are not affected 
by the wearing action of sand, rocks, gravel, or other solids 
often encountered in streams and rivers. They protect all 
surfaces against corrosion and abrasion. 


3. EASY INSTALLATION — Amvit Clay Liner Plates, hardened, 
glazed, and durable, permanently bond and lock to masonry 
and concrete work. They are easily installed on concrete 
forms and are sized according to standardized specifications 
for uniform spacing. 


4. SIZES FOR EVERY JOB — To meet the applications of liner 
plates in industry, sewerage, and drainage, they are manu- 
factured flat or curved, in 24-inch lengths, 9 inches wide. 
Lengths under 24 inches for special applications are avail- 
able on request. 


STANDARDS FOR CURVED LINER PLATES 


Pieces Pieces 
Diameter Required Radius Diameter Required Radius 
Sewer For Circle Sewer For Circle 








Inches Number Inches Inches Number Inches 





12 
13% 





5. LOW COST “LIFE INSURANCE” — Building Amvit Liner Plates 
into the original structure assures a reduction in mainten- 
ance and an increase in life expectancy far beyond: the cost 
of liner plate protection. 


For your next job, specify Amvit Clay Liner Plates 
by brand. Your local concrete pipe manufacturer 
can obtain them on short notice. 


For more information, write or call for our detailed 
booklet on Amvit Liner Plates. American Vitrified 
i‘roducts Company, National City Bank Building, 
Cleveland, Ohio, or our office nearest you. 


SINCE 1848 


American Vitrified 
Products Company 


NATIONAL CITY BANK BUILDING 
CLEVELAND, OHIO 
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per gallo 


Superior 80-SX-8 Diesel 
at Princeton, Missouri, produces 
15-25% more power per gallon 
fuel oil than comparable 

engine - generators ! 


Esk 
icines 


For the past three years, Consumers Public Service Company 
of Brookfield, Mo., has achieved remarkable fuel economy 
with a White Superior Model 80-SX-8 engine-generator package 
installed at Princeton. The Superior is rated 1440 HP at 

360 RPM and drives a generator of 1000 KW capacity. This 
dependable combination produces over 15 KWH of electricity 
per gallon of fuel oil, which is 15-25% more power per 

gallon than comparable engine-generators commonly produce! 


Superior’s highly developed open chamber combustion system 
and a competitively-aimed series of exclusive design develop- 
iyents and refinements account for this thrifty performance. 
Moreover, the high KWH/gallon will rernain consistent, because 
Supvrior is a rugged, heavy-duty, low-speed engine. It will 
net eventually “loosen up”—like lightweight, high-speed 
engines often do—causing a gradual drop in power output per 
gallon. Superior’s economical operation goes far beyond fuel 
savings, too. Extreme design simplicity eliminates high mortality 
parts... means fewer replacement parts required, reducing 
maintenance and repair to a minimum. 


Model 60 and 80 Stationary Diesels, six or eight cylinder, 
can be furnished as diesel, dual-fuel or gas engines. They are 
one segment of a complete line of Superior engines ranging 
from 190 to 2150 HP, or 150 to 1500 KW. White can 
custom-engineer a Superior to your exact requirements and 
apply its extensive experience with automatic, unattended and 
remote control operations to your problem! 





WHITE DIESEL ENGINE DIVISION 


THE WHITE MOTCR COMPANY 
Plant and General Offices: Springfield, Ohio 





ARE YOU AN ENGINE EXPERT? 


An interview with William M. Kauffmann, Chief Engineer of the Engine Division, 
Worthington Corporation An engine is only as good as the design philosophy behind 
it. In this short interview, Mr. Kauffmann answers some of the questions most fre- 
quently asked him. If you would like to have more complete information about the 
Worthington line of engines and engine compressors, won't you write to Worthington 
Corporation, Section 43-6, Harrison, N. J. In Canada: Worthington (Canada) Ltd., 
Brantford, Ontario. 


WORTHINGTON 


A. Our belief is engines can 
operate safely today at speeds 
in the neighborhood of 500 
rpm. Shafts can be designed 
free of critical vibrations 
through all speed ranges. Of 
course, other advantages ob- 
tained from higher speeds are 
smaller and less costly gener- 
ators, less required floor space. 


A. Yes, there is. Some en- 
gines maintain underslung 
crankshaft design commonly 
used on automotive type en- 
gines. We agree with the mer- 
its of that design on small en- 
gines which can be rolled over 
for access to bearings. In the 
larger stationary types, we 
believe the crankshaft should 
be supported in the base and 
accessibility to bearings pro- 
vided through amply large 
side openings. 


A. The major advantage is 
simply this: conventional] 
design using wet sleeve liners 
and sealing rings may be 
subject to possible leakage of 
cooling water into the crank- 
case. The one-piece liner and 
jacket construction eliminates 
this problem. In addition, this 
type of construction provides 
for more efficient cooling by 
means of the annular water 
space. As such, it is partic- 
ularly adaptable for high 
temperature cooling. 


A. Certainly not. Our SW14 
engine, while presently rated 
at 169 BMEP, was structural- 
ly designed for ratings in ex- 
cess of 200 BMEP. Current 
research has shown the wis- 
dom of our thinking since we 
have actually operated this 
engine in our Research De- 
partment at over 200 BMEP. 


A. Field installations of 
these units, operating contin- 
uously on residual fuels, and 
reliably supplying power ct 
lowest cost, have demonstrat- 
ed that this answer is “yes.” 
Contributing to this success- 
ful performance is the pre- 
injection principle patented 
in Worthington’s dual plunger 
pump. More complete com- 
bustion is obtained by intro- 
ducing a pilot charge ahead 
of the main charge. 


A. Modern turbocharged 
engines designed in accord- 
ance with Worthington’s tri- 
power principle readily 
operate as dual fuel, spark 
ignition or oil diesel—with no 
change of compression ratio 
or major engine components. 
Experience with almost 2-mil- 
lion installed horsepower of 
all of these combinations in 
successful operation, provides 
us with a generous back- 
ground for future progress 
in the field of fuel utilization. 





TYPE SW14 RATING cHArT| | | 1) 


_ at 4s rpm 


g INUINEED 
TLUINE ENGINES 


~ 140 150 160 170 180 190 200 210 220 230 244 


psi bmep 





